Magnetic fields due to solid and hollow conical conductors by Stoll, J. C. et al.
(NASA CR OR TMX OR AD NUMBER) 
ITHRU) L (CODE) 
33 
ICATLCORY) 
STOLL, YOHNER, and LAURENCE 
GPO PRICE $ 
CFSTI PRICE(S) $ 
Hard copy (HC),- 
Microfiche (MF) 
ff 653 July65 
https://ntrs.nasa.gov/search.jsp?R=19660003757 2020-03-24T04:21:51+00:00Z
~~~ ~ 
N A S A  S P - 3 0 2 2  
BY 
James C. Stoll, 
Peggy L. Yohner, 
and James C. Laurence 
Lewis Research Center 
Cleveland, Ohio 
Scientific and Technical Information Division 1 9 6 5  
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Washington, D.C. 
For sale by the  C l e a r i n g h o u s e  for F e d e r a l  S c i e n t i f i c  and  T e c h n i c a l  In format ion 
Springf ield,  V i r g i n i a  22151 - P r i c e  $1.00 
SUMMARY 
The axial and radial components of the magnetic field produced by a solid, finite- 
length conical conductor with a constant azimuthal current density were derived, and nu- 
merical results were computed for several values of the half cone angle. The triple in- 
tegrals giving the field values were integrated twice analytically; the third integration was 
done numerically on electronic computers using Gaussian integration. Axial and radial 
magnetic fields due to hollow conical coils o r  hollow frustum coils of finite thickness can 
be obtained from these solid cone fields by superposition. 
l 
INTRODUCTION 
The technology of high-field electromagnets is expanding rapidly in response to var- 
ious potential space applications, some of which require source geometries other than 
the usual cylindrical coils. 
Most previous field calculations, such as those of references 1 to 3, have been con- 
cerned with cylindrical coils. The fields due to a conical current sheet were derived in 
references 4 and 5. In this report general expressions for the magnetic field components 
both on and off the axis are derived for a solid conical conductor with a constant, azi- 
muthal current density. The triple integrals giving the field values were integrated twice 
analytically; the third integration was done numerically on electronic computers using 
Gaussian integration. Numerical results for  five half cone angles a re  given in the form 
of sample graphs and tables. These results can be used to approximate the fields of 
hollow conical coils or  hollow frustum coils by superposition, as suggested in reference 6. 
* SOLID CONICAL CONDUCTOR SOLUTION - 
The magnetic vector potential for an arbitrary current distribution J can be ex- 
pressed as 
where the integration is performed over the entire source volume V and R is the dis- 
tance between the source point and the field point. 
ductor with a constant current density J in the azimuthal direction, the vector potential 
has only the azimuthal component 
For a solid, finite-length conical con- 
m cos q dm dQ d q  
d m 2  - 2mr cos q + r 2 + (z - 1) 2 e 47r 
(Symbols are defined in appendix A, and the coordinates are shown in fig. 1. ) 
Field point 
(r, 9 = 0, z) 
1 
Figure 1. - Solid conical conductor w i th  constant, az imuthal  
c u r r e n t  density. 
aAe = 0. The re- 
+ + e  
From B = V X A, it follows that Br = - -
az 
sulting expressions for Br and BZ are 
2 
Y 
- 1 ~ C ( X  - p COS cp) 2 + 2b(x - p cos cp) + a 2 2 
2 2 2  
- 2xpc0s c p + p  + ?J2cot m -  / v i  
- 2xp cos cp + p + ?J cot m +  
2 - p cos cp) + 2b(x - p cos cp) + a + f i ( x  - p cos cp) + + b - (7 - 1 + 2p COS c p ) ~  
C f i  
Y (x - P cos cp) + 62 2 
2 yl(x - p cos cp) + 61 - G- p C O S  cp) + 2b(x - p cos cp) + a 
+ tan-' 
x= 1 
2 fr - p COS cp) + 61 - (x - p C O S  cp) + 2b(x - p cos cp) + a + y2(x - p cos cp) + 6 
2 2 . 2  
(X - p cos cp) + p s i n  cp 
x=o 
3 
The details of the derivation of these equations a re  given in appendix B. 
components of the magnetic field of solid conical conductors a r e  given in tables I to IV. 
Computer programs for the extension of the tables and for the compilation of new tables 
10Bj 
are listed in appendix D. The quantities tabulated a r e  b! = - where j = r or z. 
The factor 10 is introduced purely for convenience of tabulation. These qu_antities a r e  
presented as functions of the dimensionless radius p and axial position q for five dif- 
ferent half cone angles: 15O, 22.5', 30°, 45O, and 60'. The parameters p and q 
range from 0.0 to 2.0 and from -1.0 to 2.0, respectively, in increments of 0.05 for 
tables I and 111, and from 0.0 to 1 .0  and -0.20 to 1.0,  respectively, in increments Of 
0.02 for tables II and IV. The finer increments of the parameters a r e  presented in 
tables I1 and IV so  that linear interpolation can be used more accurately. 
axial and radial components as functions of p for various values of q with (Y = 15'. 
Figures 2(c) and (d) a r e  similar plots for (Y = 60 . 
9 The results of the machine calculation of equations (1) and (2) for the axial and radial 
PJL 
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(b) Radial component; ha l f  cone angle, 15'. 
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As expected, for p = 0 (on the axis) the radial component bf the magnetic field Br 
vanis%es, while the axial component B, has i ts  largest positive value. For q > 1 and 
17 < 0 (above and below the cone) the B, curves have a slope of zero at p = 0. For 
0 < q < 1 the curves have a sharp change of direction at p = 1 - q; that is, the slope of 
B, is discontinuous at the conical surface. 
The Br curves attain a positive maximum for all q > 1. On the other hand, nega- 
tive maximums a r e  obtained for values of q between zero and some positive value less 
than one. For all values of 17 less  than one but greater than zero the Br curves r i s e  
to a cusp at the conical surface ( p  = 1 - q) then decrease rapidly to zero. 
vector addition of the tabulated values of the field components, is shown in figure 3. 
- 
A sketch of typical magnetic field lines for a solid conical conductor, obtained by 
-1.2 + O i l  i " ; ' . . 1 i -Ll-- 
0 .2  . 4  . 6  . 8  1.0 1.2 1.4 1.6 1.8 
Dimensionless radius, p 
Figure 3. - Magnetic f ield lines for typical solid conical conductor. 
7 
2 
Figure 4. - Superposition method. 
i- r i  - 4 4  
Figure 5. - Hollow frustum conductor of finite thickness. 
8 
cc SUPERPOSITION METHOD 
The method of superposition of fields of solid conical current distributions to find the 
fields of both hollow conical coils and hollow frustum coils of finite thicknesses is il- 
lustrated in figure 4. This method is similar to that used in reference 6 for the magnetic 
fields of cylindrical solenoids. A s  an example of this superposition technique, the mag- 
netic field components due to the hollow frustum conductor (coil), shown in figure 5,  are 
considered at the field point (r, 8 = 0, z). The fields due to a solid conical conductor of 
height L1 = (ri + t)cot CY can be found from the tables under the appropriate value of a 
I 
r -  r Z Z and v1 = - = I 
r I
(a! = 15O, 22.5', 30°, 45O, or 60') with p - -- 
' -L1 tan a ri + t L~ (ri + t)cot a' 
Of course, interpolation within the table may be needed. 
With the same table the fields of a smaller solid conical conductor of height 
may be found and sub- r Z Z L2 = ri cot a with p2 = - -  a n d q 2 = - =  L2tan  CY ri L2 ri cot CY 
I 
tracted from the values obtained for a solid conical conductor of height L1. As  a result, 
the magnetic field components at (r, z) due to a hollow conical coil of thickness t have 
been found. 
To obtain the magnetic field components of the hollow frustum coil, the fields of 
r 
L3 tan CY 
another solid conical conductor of height L3 = (ri + t)cot Q - h with p3 = 
- 
are subtracted from the fields found r z - h -  and q3 = -- - 
ri + t - h tan CY L3 (ri + t)cot CY - h 
for a hollow conical coil, and the fields of a solid conical conductor of height 
L4 = r. cot CY - h with p4 = = r and q4 = - Z - h -  Z - h  a r e  
ri cot CY - h L4 L4 tan CY r - h tan CY 
1 
i 
added as in figure 4. 
pressed as 
The formula for  the magnetic field components of the hollow frustum coil may be ex- 
where j = r o r  z and the numerals 1, 2, 3, and 4 correspond to the numbered cones 




To illustrate the use of the tables and the general superposition technique, a specific 













magnetic vector potential v 
azimuthal component of vec- 
X to r  potential 
(Y 2 2 cot a,(p cos cp + 17 - 1) 
2 2  + p s in  cp 
radial component of mag- 
netic field 
p2 axial component of mag- 
netic field 
Y 1  
2 cot a (p  cos cp + 77 - 1) 
radial or  axial table values, 
10Bj/p JL 
72 
2 csc  a, 
height of frustum 
constant current density 
b l  
volume 
m 
L tan a, 
half cone angle 
&$ k2 + (a - cp 2 2  s in  cp) 
*& 1 2  k - 1 (a - cp 2 2  s in  cp) 
k2 d(a - cp2 ~ i n ~ q ) ~  + 4b2p2 sin2cp 
2 2  6 2  
= P , + P 2  
dimensionless axial posi- height of cone 17 
cylindrical coordinates of tion, Z/L 
L 
m, cp, Q 
source point /-l permeability 
R distance from source point P dimensionless radius, 
to field point, r/L tan (Y 
denotes vector 
'i inside radius of base of Subscripts: 
frustum 
r, 0 = 0, z cylindrical coordinates of 1 ,2 ,3 ,4  correspond to numbered cones 
field point in fig. 4 




2 2 m r sin cp(P - z)dm dq 
2 pJ 27f (m2 - 2mr cos cp+ r2)drn2 - 2mr  cos cp + r2 + z2 - 228 + Q  
DERIVATION OF EQUATIONS (1) AND (2) 
P=L-m cot CY 
Q=O 
For a solid, finite-length conical conductor carrying a constant, azimuthal current 
density the components of the magnetic vector potential a re  given by A, = A, = 0 and 
= IJ. 1 2 ~  LL tan CY L L -  m cot CY 
(B 1) 
m cos q dQ dm dq 
2 dm2 - 2mr cos q + r2 + (z - 4) 47f 




(B2) m r sin2q dQ dm dq 
pJ 27f (m2 - 2mr cos cp + r2 + z2 - 228 + Q 
Differentiating equation (B3) with respect to z and applying the limits on Q yield 
I 12 
+ 
2 -m dm 
m2 - 2mr cos cp + r + z 
2 m dm 
(B4) 
2 2 [m' csc a - 2 m ( ~  cot a - z  cot a + r cos cp) + r + (L - z) 
Integrating equation (B4) with respect to m gives 
Im=L tan a 
csc3a L (B 5) 
Nondimensionalizing equation (B5) with p = - r , =-, Z and x =  yields equa- 
L tan a! L L tan a 
tion (1) in the text. For  the component B, = - Ae + aAe -, equation (B3) can be used for 
r ar 
one term, and equation (Bl) can be differentiated for the other t e rm to yield 
(B6) 
m cos cp(m cos cp - r)de dm dq 
277 2 3/2 
(m2 - 2mr cos q + r + z2 - 221 + 1") 
Integrating the second t e rm of equation (B6) with respect to 1, combining terms, and 
applying the l imits on L give 
13 
1 
L tan a 
m ( m - r c o s ' p ) ~  
(m2- 2mr cos 'p + r ' M m 2 -  2mr cos 'p+ r + z pJ 211 2 2  
m(m - r cos y ) ( L  - z - m cot a) 
("2 - 2mr cos 'p+ r2) {m csc a - 2m(L cot a - z cot a+r  cos q) +r + ( L  - z) 
+ 
2 2  2 
Nondimensionalizing equation (B7) yields 
x(x - P C O S  cp)( 1 - q - x) + 
) 2  
(x2-zxPcosq+P2))/x 2 2  csc a - 2 x c o t  a - q c o t  a + p c o s ' p  + p  + ( c o t a - q c o t a )  2 
( 2  
Let 
x(x - pcos (p)q dx = I  




= I1 x(x - p cos cp)( 1 - q - x)dx 
(x2 -2xpcos~+p2) ) lx  2 2  csc  Cu-sx~ot  2 a - V C O t  2 CY+pcosy)+p 2 +(cotCY-qcotCY) 2 l-l 
To integrate I with respect to x, let y = x - p cos cp so that dy = dx and 
x2 - 2xp cos cp + p = y + p sin cp. Then 2 2 2 2  
2 2  2 2  
Jy (y2 + p2 sin2cp))ly2 + p sin cp + q cot a, 1 
2 2 2  y + p sin cp 
2 2  2 2 2  2 2  y + p sin2cp)iy + p sin cp + q cot ct 
Idy 2 2  YPCOS cp p sin cp 2 2  2 2 2  2 2  2 2 2  2 2 2  2 2  + (Y + p  sin2cp))/y + p  sin cp+q cot (y + p  sin q){y + p  sin cp+q cot cy 
Integrating this equation by using a change of variable v = y2 for the second t e rm and 
replacing the original variable and limits yield 
2 2 2 )  pqsincp 1 = q In x - p cos cp + d x 2  - 2xp cos cp + p + q cot a! i l o p  CY 
(x - p c o s  cp)Jqlcot 
2 2 2  s in  cp,'.' - 2xp cos cp + p + q cot cy 
x tan- 
/ *  
2 2 
2 2 2  
- 2xpcos cp + p + q2 cot CY - 19 + 77PCOS <p In 
21qIcot CY 
x - 2xpcos c p + p  + q cot C Y +  1q 
x= 1 
for q f  o 
For q = 0 it can be shown that I = 0. 
15 
Applying the same change of variable 
for 11: 




yields the following expreasion 
2 c = c s c  (Y 
2 2 2 2  a = cot ( ~ ( p  cos cp + 77 - 1) + p sin cp 
The first integral of equation (B9) can be written 
+ 
2 2  (y + p  sin2cp) i c y 2  + 2by + a 
p 2 2  s in  
and the second integral of equation (B9) can be written 
16 
1 3 2 2 2  2 p cos SQ - sin q y 2p cos rp sin (y2 + p2 sin’rp) d*+ (y2 + p’sin2rpl {&ad’ 
Combining the two integrals yields 
- 1 + 2p cos SQ + p cos rp(q - 1) t p 2 1 - 2 sin rp 11 y 
d G  (y2 + p2 sin cp Id7 cy + 2by + a 
2 p sin2rp(q - 1 + 2p cos 9) 
Since the forms  for the integration of the second and third t e rms  of equation (B10) a r e  
not presented in most standard integral tables, they are shown here as they appear ‘in 
reference 7 but in the notation adopted in this report.: 
2 2 2  y + p sin d Y  02 In 
-1 p sin <p + tan-l Y2Y + 62 c Y P, + 2 k p sin rp 
and 
17 
- -  
2 2 2  
y + p sin cp 
YdY  ’1 In 
y 2 + p 2 sin 2 cp ){? cy + 2by + a 2k2 
+ constant Y2Y + 62 
Y 
where 
P l = * d 5 k  1 2  + 2 ( a - c p  1 
P2 = * d T  1 2  k - 1 (a - c p  2 2  sin q) 
k2 = k f +  =d(a - cp  2 sin 2 2  cp) + 4b 2 2  p sin 2 cp 
1 
’1 = > k (cpP2 s in  cp + bP3  




61 = - (bpp2 sin cp + aPl) 
and 
e2 = - 1 (bppl sin cp - aP.J 
k2 
The sign of Pl and P2 must be chosen so that the condition P1P2 = bp sin cp is satisfied. 
It was verified that for this calculation no problems were encountered if  Pl and 62 
were set positive when bp sin q was positive and if P2 was set negative when bp sin cp 
was negative. With these forms equation (B10) becomes, after combining t e rms  and re- 
verting to the original variable and limits, 
18 
I1 = - {c(x - p cos cp) 2 + 2b(x - p cos cp) + a + (17 - 1 t 2p COS V ) C  - b 
x In [{c(x - p cos cp) 2 + 2b(x - p cos cp) + a + $(x - p cos cp) + 
x=o 
- pcos cp) + 61 - (x- pcos cp) 2 + 2b(x -pcos  cp) + 
- 
2 2 2  (x - p cos cp) + p s i n  cp 
Writing 
- BZ = 1 J" (I t II)dq 
pJL 2n 0 
resul ts  in equation (2). 
19 
The following special cases  were used in the programming of equations (1) an! (2): 
- 0 and (a) For p = 0 and arbitrary 77, - Br 
PJL 
+ csc  CY - (1 - $cot Q cos a 
1 - $cot Q I  - (1 - $cot cy cos 1 pJL 2 
\ 
(b) For p = 0 and 77 = 0 
(c) For p =  0 and 17 = 1 
- = - [- sin 0 + ln(tan ci + sec a) 1 BZ 1 
pJL 2 
20 
ty APPENDIX C 
NUMERICAL EXAMPLE OF SUPERPOSITION TECHNIQUE 
0 Suppose ri = 3, t = 0. 5, h = 3.464, cy = 30 , r = 0.5, and z = 3 in figure 5 (p. 8). 
The odd number for  h arises from the fact that the sample frustum was chosen so that it 
had an inside radius of 3 at the base and an inside radius of 1 at the top. The following 
values can then be computed: L1 = 6.062, p1 = 0.1429, and q1 = 0.4949. Using linear 
interpolation within the cy = 30' table gives 




loBz, = 2.07080 
PJLl bTz, 1 = 
or B 
and v2 = 0.5774 yield B 
conical coil of thickness 0.5, half cone angle of 30°, height of 6.062, and an inside 
radius of 3 at the base would have the fields Br = B - B = -0.01631 p J  and 
BZ = B 
parameters for  the hollow frustum coil may be obtained: L3 = 2.598, p3 = 0.3333, and 
v3 = -0.1786 yield B 
and q4 = -0.2679 yield B 
and axial fields of the hollow frustum coil at the specified field point are 
= 0.08490 p J  and B = 1.25532 pJ. Similarly, L2 = 5.196, p2 = 0.1667, 
= 0.84642 pJ. Hence, a hollow 
r ,  1 2 9 1  
= 0.10121 pJ and B 
r, 2 292 
r, 1 r , 2  
- B = 0.40890 pJ at the field point r = 0.5 and z = 3.0. Continuing, the 
= 0.13767 pJ; L4 = 1.732, p4 = 0.5, 
z , l  z,2 
= -0.06909 pJ  and B 
r ,  3 z, 3 
= -0.03602 pJ  and B = 0.04806 pJ. Hence, the radial r, 4 294 
B, = B,, 1 - B,, 2 - Br, 3 + Br, 4 = 0.01676 p J  
and 
The required interpolation in the tables presented herein is quite time consuming if 
more than a few field points are considered and may not be sufficiently accurate in some 
regions. Therefore, a computer program was  written, which utilized the superposition 
technique, to compute the field values for a hollow conical coil or a hollow frustum coil 
21 
directly. This program is also listed in appendix D. For the above example where, 
r = 0 . 5  and z = 3.0 the computer program gave Br = -0.01630 pJ and Bz = 0.40903 pJ 
for the hollow conical coil and Br = 0.01704 pJ and BZ = 0.31927 pJ for the hollow 
frustum coil. Hence, in a case where the field components a r e  desired at only a few 
field points, the superposition method with interpolation is quite accurate in most regions. 
22 
APPENDIX D 
COMPUTER PROGRAMS AND FLOW DIAGRAMS 
Programs are presented to  enable the reader to extend the tables or  to compute the 
components of the magnetic field of any hollow cone or hollow frustum of interest using 
the superpositioii method presented herein. These programs are written in FORTRAN IV. 
SubroutirJg BRDPGS is used to evaluate equation (1) and requires a Block Data Sub- 
routine to supply the abscissas and weights for the Gaussian integration. Subroutine 
BZSIGD is used to evaluate equation (2) and also requires a Block Data Subroutine to 
supply the quadrature coefficients. Block Data Subroutines GSDP96 and GSDP48 a r e  pre- 
sented for the readers  use. The coefficients listed were obtained from reference 8. The 
cr i ter ia  governing the number of coefficients to be used and thus the choice of the Block 
Data Subroutine to be used will also be discussed in this appendix. The control program 
BRMAIN is used to generate the tables of 10Br/pJL, and the control program BZMAIN 
is used to generate the tables of 10BZ/pJL. Program BRSUP utilizes the superposition 
method to evaluate B d p J L ,  and program BZSUP utilizes the superposition method to  
evaluate B ~ /  p JL . 
When p = 1 - q, equation (2) is an improper integral, and as p approaches 1 - q, 
the integral becomes increasingly difficult to evaluate numerically. Therefore, in order 
to achieve the five decimal accuracy of the tables it was necessary to increase the number 
of integration coefficients to calculate B,/ pJL near the conical surface. The surface 
values, even when utilizing 96 points in the integration (Block Data Subroutine GSDP96), 
were not accurate to five decimals, thus these values of B,/pJL (where p = 1 - q) were 
improved through the use of differencing techniques. 
the axial field BZ/pJL was calculated at each of these points as well as the first through 
fifth differences in BZ/pJL. The fourth or fifth differences (excluding the ones using the 
edge values) were quite small  and approximately constant. A particular set (either fourth 
or  fifth) was chosen and averaged. This average was used for the difference nearest the 
surface. Once the highest difference near the surface had been corrected in this manner, 
the lower order  differences and BZ/pJL at the surface were generated based on this 
corrected value. This procedure was also used for the same q with p varying from 
1.0 - q to 1. 1 - q in increments of 0.01, and the two B,/pJL surface values were 
compared. 
point agree to five decimals. 
q = 0 there  were discrepancies on the order of 0.5 percent; however, whenever such a 
discrepancy existed, the differences f rom the region 0.9 - q to 1 .0  - q were very well 
For  a given q, p was varied from 0.9 - q to 1.0 - q in increments of 0.01, and 
For  CY = 15O, 22.5', and 30' the two BZ/pJL values calculated at each surface 
For a! = 45' and a! = 60 in the vicinity of p = 1 and 0 
23 
behaved while those exterior to the surface were not. Therefore, the value presented in 
the table is based on the first set of differences and is believed correct to five decidals.  
The calculations for the tables were carr ied out on an IBM 709411-7040 Direct Couple 
System. Block Data Subroutine GSDP96 was used to evaluate the tables. To calculate 
the axial field for 341 points required 5.5 minutes of machine time; this averages Out to 
approximately 60 points per minute. To calculate the radial field for the same number of 
points required 1.3 minutes of machine time yielding an average machine time of 
264 points per minute. U s e  of Block Data Subroutine GSDP48 would cut the execution 
time in half but would also result in a loss of accuracy in some of the B, values. 
and BZMAIN. A new data card is required for each output page. An output page consists 
of a maximum of 40 lines and 11 columns. 
The following FORTRAN variables are required as input to both programs BRMAIN 
ALPHA half cone angle, deg 
ETA1 
DELETA 
value of q corresponding to first line of B 
incremental value of q required to generate each successive line of 
values on an output page 
j 




total number of q lines on an output page (cannot exceed 40) 
value of p corresponding to first column of B. values on an output J 
incremental value of p required to generate each successive column 
Page 
DELRHO 




total number of p columns on this page (cannot exceed 11) 
number of Gaussian integration coeffcients to be used (must cor- 
respond to the Block Data Subroutine that is loaded) 
In program BZMAIN allowance has been made to insert  corrected values on the su r -  
face. The following data are required for each output page. 
KSW control governing whether or  not corrected values are to be read and 
used 
NEDGE number of corrected values to be read 
If KSW = 1, the following input is also read. One input card is required for each cor- 
rected value to be inserted. 
24 
BIN 
I number of the 7j line in which the corrected value is to be inserted 
J number of the p column in which the corrected value is to be in- 
corrected value of 10BZ/pJL to be inserted 
I 
serted 
The following FORTRAN variables are required as input for both programs BRSUP 




H height of frustum, h 
ALPHAD half cone angle, a, deg 
NFPTS 
inside radius at base of hollow frustum or  hollow cone, ri 
thickness of hollow frustum or hollow cone, t 
number of field points at which magnetic field component due to the 
frustum o r  cone is desired 
NGS number of Gaussian integration coefficients to be used in calculation 
(must agree with Block Data Subroutine that is loaded) 
KSW control governing whether a hollow frustum o r  a hollow cone is to  be 
evaluated 
In addition, a data card must be prepared for each field point at which the magnetic field 
component is desired. These data cards  each contain the following two variables: 
RO, ZO cylindrical coordinates r and z, respectively, of the field point 
Block diagrams a r e  presented to facilitate the use of the programs and to help the 
reader make alterations to  the programs if desired. The numbers just above each box in 
the block diagrams correspond to the statement numbers in the program. 
diagrams: 
The order  of presentation is to list all programs followed by the associated block 
25 
$ I B F T C  BRMAI N L I S T  ,REF ,DECK 1 
C EVALUATES AND P R I N T S  ONE PAGE OF THE BR TABLE FOR EACH I N P U T  CARD READ 
c I N P U T  FOR ONE PAGE OF THE TABLE 
1 D I M E N S I O N  R H O O U T ( l l ) *  E T A O U T ( 4 0 ) r  B R ( 4 0 r l l )  
3 R E A D ( 5 , l O O )  ALPHA, E T A 1 9  DELETA, NETA, RHO19 DELRHO, NRHOI NGS 
1 0 0  F O R M A T ( 3 F l O m 5 r  1 1 0 ,  2F10.5 ,  2 1 1 0 )  
5 ETA = E T A 1  
7 DO 2 1  I Z l r N E T A  
9 RHO = RHO1 
11 DO 17 J=l ,NRHO 
1 3  CALL BRDPGS ( ALPHA, ETA, RHO, NGS, BROMJL)  
1 5  R H O O U T ( J )  = RHO 
17  RHO = RHO+DELRHO 
1 9  ETAOUT( I )  = ETA 
2 1  ETA = ETA+DELETA 
14 B R ( I , J )  = BROMJL* 10.0 
2 3  WRITE ( 6 , 2 0 0 )  ALPHA 
2 0 0  F O R M A T ( l H 1  3 6 X  5 8 H D I M E N S I O N L E S S  R A D I A L  MAGNETIC F I E L D  OF A S O L I D  F 
2 0 0 1 I N I T E  CONE / l H O , 5 6 X  1 6 H ( B R / ( M U * J + L ) ) * l O  /1HO 59X 7HALPHA = F5.1)  
2 5  WRITE ( 6 9 2 0 5 )  ( R H O O U T ( J 1 ,  J = l , N R H O )  
205 FORMAT(1HO 5 X  5HqHO = F4.2, l O F 1 1 . 2 )  
2 7  WRITE ( 6 , 2 1 0 )  
2 9  DO 3 9  I = l , N E T A  
3 1  I F ( M O D ( I + 4 r 5 ) )  3 7 , 3 3 9 3 7  
3 3  WgITE ( 6 , 2 1 5 )  E T A O U T ( I ) ,  ( S R ( I I J ) ~ J = ~ ~ N R H O )  
35 GO T O  39 
3 7  WRITE (59220) E T A O U T ( I ) ,  ( S R ( I 9 J ) r J = l , N R H O )  
3 9  CONTINUE 
2 1 0  FORMAT(1HO 2 X  3 H E T A I  
2 1 5  FORMAT(1HO F5.2,  l l F 1 1 . 5 )  
2 2 0  FORMAT(1H F5.2,  l l F 1 1 . 5 )  
41 GO T O  3 
END 
26 
SIBFTC BRDPGS LISTrREF9DECK 
C SUBROUTINE FOR CALCULATION OF BR/(MU*J*L) USING DOUBLE PRECISION ARITH 
C GAUSSIAN INTEGRATION AND CYLINDRICAL COORDINATES 
SUBROUTINE BRDPGS(ALPHAD9 Z O L ,  ROLTNAr NGSr BROMJL) 
COMMON/GAUSS/XNU r XG 
DIMENSION X N U ( 1 0 0 ) 9  X G ( 1 0 0 )  
DOUBLE PRECISION XNUvXGrNU, RHO9 ALPHA, T 1 r  CSCAr TANAr TANSQr 
1CSCSQ9 T 2 r  T39 T 4 r  T 5 r  T69 T79  T89 T99 T l O s  T 2 1 r  T l l r  SUM9 ANGr 
2COSP9 T l 2 1  T 1 3 r  SINSQ, T149 T 1 5 r  T 1 6 ,  T22, T17, T 1 8 r  T 1 9 r  T209 
3 T l B R l r  T2BR19 T3ER1, ERAK1, T IBR2,  T2BR29 T3BR29 BRAK29 BRINT 
1 NU = Z O L  
3 RHO = ROLTNA 
4 I F ( R H O 1  5 9 1 0 0 ~ 5  
5 NMAX = NGS 
7 ALPHA = m017453292519943296"ALPHAD 
9 T 1  = NU-1.0 
11 CSCA = l .O/DSIN(ALPHA) 
13 TANA = loO/(CSCA*DCOS(ALPHA))  
1 5  TANSQ = TANA*TANA 
17 CSCSQ = CSCA*CSCA 
19 T2  = T l /TANSQ 
2 1  T3 = RH0**2 
2 3  T 4  = T1*T2 
2 5  T 5  = T3+T4 
27 T 6  = TS*CSCSQ 
2 9  T 7  = TS+CSCSQ 
3 1  T 8  =DSQRTiTS) 
3 3  T 9  = NU*NU/TANSQ 
3 5  T 1 0  = T9+T3 
3 7  T 2 l  =DSQRT(T10)  
3 9  T 1 1  = T10+1.0 
4 5  SUM = 0.0 
47 DO 9 5  N=l,NMAX 
49 ANG = 1.5707963267948966*(XNU(N)+1.0) 
5 1  COSP =DCOS(ANG) 
5 3  T 1 2  = RHO*COSP 
5 5  T 1 3  = T12*T12 
5 9  T 1 4  = T3*SINSQ 
5 7  SINSQ = l.O-COSP*COSP 
6 1  T 1 5  'DSQRTIT11-2.O*T12) 
63 T 1 6  = T 2 - T l 2  
65  T 2 2  = T16/CSCA 
69 T 1 8  = T16*T16  
7 1  T 1 9  = T9+.T14 
73 T 2 0  = T12*T10  
7 5  T l B R l  = (2.0*T13-TlO-T20)/1Tl5*Tl9) 
77 T Z B R l  = T 2 0 / ( T 1 9 * T 2 1 )  
8 1  B R A K l  = T l B R l + T Z B R l + T 3 B R l  
8 5  T2BR2 = ( T 1 6 * T 5 ) / I C S C S Q * ( T 6 - T 1 8 ) * T E )  
8 7  T3BR2 = ( D L O G ( ( T 1 7 + C S C A + T 2 2 ) / ( T 8 + T 2 2 ) ) ) / C S C A / C S C A / C S C S Q  
8 9  BRAK2 = TlBR2-T2BR2+T3BR2 
9 1  B R I N T  = RHO*SINSQ*(BRAK2-BRAKl) 
9 3  SUM = SUM+XG(N)*BRINT 
95  CONTINUE 
97 BROMJL = O.Z5DO*TANA*SUM 
99 RETURN 
67 T 1 7  =DSQRT(T7+2eO*T16) 
79 T3BR1 = D L O G ~ ~ T 1 5 + 1 ~ 0 ~ T 1 2 ~ / ~ T 2 l ~ T l Z l l  
8 3  T l B R 2  = ( 2 . O + T 1 8 - T 6 + T 1 6 * T 5 ) / i C S C S Q * ~ T 6 - T 1 8 ) * T 1 7 )  
100 BROMJL = 0.0 
GO TO 99 
101 END 
27 
1 B I B F T C  B Z M A I N  LISTIREFPDECK 
C EVALUATES AND P R I N T S  ONE PAGE OF THE BZ TABLE FOR EACH I N P U T  CARD 
C PLUS OPTIONS FOR CORRECTING EDGE VALUES 
C I N P U T  FOR ONE PAGE OF THE TABLE 
1 D I M E N S I O N  R H O O U T ( 1 l ) r  E T A O U T ( 4 0 1 ,  B 2 ( 4 0 , 1 1 )  
3 READ ( 5 , 1 0 0 )  ALPHA, E T A 1 9  D E L E T A P  NETA, RHO19 DELRHO, NRHOI NCS 
1 0 0  FORMAT(3F10.5 ,  110, 2F10.5,  2 1 1 0 )  
5 ETA = E T A 1  
9 PHO = RHO1 
7 DO 2 1  I = l , N E T A  
11 DO 17 J Z l r N R H O  
1 3  CALL B Z S I G D ( A L P H A v  ETA,  RHO, NGS, B Z O M J L )  
14 B Z ( I , J )  = BZOMJL*lO.O 
1 5  R H O O U T ( J )  = RHO 
17 RHO = RHO+DELRHO 
19 E T A O U T ( 1 )  = ETA 
2 1  ETA = ETA + DELETA 
C I F  CORRECTIONS TO BE I N S E R T E D  K S W - l r  I F  NOT KSW=2 
2 2  R E A D ( 5 9 1 0 5 )  KSWqNEDGE 
1 0 5  FORMAT ( 2 I 5  1 
2 2 3  GO TO ( 2 2 4 r 2 3 ) ,  KSW 
2 2 4  DO 2 2 6  N=l ,NEDCE 
2 2 5  READ ( 5 , 1 1 0 )  B I N I I I J  
1 1 0  F O R M A T ( F 1 0 . 5 , 2 1 5 )  
2 2 6  B Z ( I , J )  = B I N  
2 0 0  F O R M A T ( l H 1  3 6 X  57HDIMENSIONLES.S A X I A L  MAGNETIC F I E L D  OF A S O L I D  F I  
2 0 0 1 N I T E  CONE /1HO 5 6 X  1 6 H ( B Z / ( M U * J * L ) ) * l O  /1HO 5 9 X  7HALPHA = F 5 . 1 )  
23  WRITE (69200) ALPHA 
2 5  WRITE ( 6 , 2 0 5 )  ( R H O O U T ( J ) , J = l r N R H O )  
2 7  WRITE ( 6 , 2 1 0 )  
2 9  DO 39 I = l , N E T A  
3 1  I F  ( M O D ( I + 4 , 5 ) )  3 7 9 3 3 9 3 7  
33  WRITE ( 6 9 2 1 5 1  E T A O U T ( I ) ,  ( B Z ( I I J ) ~ J = ~ ~ N R H O )  
3 7  WRITE ( 6 , 2 2 0 )  E T A O U T ( 1 ) r  ( B Z ( I , J ) r J = l r N R H O )  
2 0 5  FORMAT(1HO 5X SHRHC! = F4.2, 1 0 F 1 1 . 2 )  
2 1 0  FORMAT(1HO 2X ? H E T A )  
3 5  GO T O  3 9  
3 9  CONTINUE 
2 1 5  FORMAT(1HO F5.2,  l l F 1 1 . 5 )  
2 2 0  FORMAT(1H F5.29  l l F 1 1 . 5 )  




SIBFTC BZSIGD L I S T S R E F ~ D E C K  
c SUQROUTINE T O  EVALUATE BZOMJL USING SINGLE INTEGRAL, GAUSSIAN 
SUBROUTINE BZSIGD (ALPHAD, z a L ,  ROLTNA, NGS, BZOMJL) 
C INTEGRATION, AND DOUBLE PRECISION ARITHMETIC 
1 COMMON/GAUSS/XNU, OMEGA 
3 DIMENSION X N U ( 1 0 0 ) r  OMEGA(100), P H I I l O O ) ,  I N T 1 1 1 0 0 ) r I N T 2 ~ 1 0 0 )  
5 DOUBLE PRECISION X N U ~ O M E G A I P H I I N U ~ ~ H O ~ A L P H A , S I N A I C O S A I C O T A ~ S I N A S Q ~  
~ ~ C O S A S Q , C O T A S Q I T ~ ~ T ~ ~ T ~ ~ T ~ ~ T ~ ~ T ~ ~ T ~ ~ T ~ ~ T ~ , T ~ O , T ~ ~ ~ T ~ ~ ~ T ~ ~ ~ S U M ~ ~ S U M ~  
5 ~ r S 1 , S ~ r S 3 ~ S 4 , S 5 , S 6 , S 7 ~ S 8 ~ S 9 ~ T l I l r T 2 I 1 , T 3 I l ~ I ~ T l ~ S l O ~ S l l ~ A ~ B ~ C ~ K S Q ~  
5 3 S 1 3 ~ S 1 4 , S I G N , B E T A 1 , B E T A 2 ~ G A M M A 1 , C A M M A 2 ~ D E L T A l ~ ~ E L T A 2 ~ S l 5 ~ S l 6 ~ S l ~ ~  
~ ~ S ~ ~ , S ~ ~ ~ S Z O I S ~ ~ ~ T ~ I ~ ~ T ~ I Z ~ T ~ I Z ~ T ~ I ~ , I N T Z ~ R ~ , ~ ~ , ~ ~ ~ R ~ , R ~ ~ R ~  
DOUBLE PRECISION 5 2 2 9  S23, 524, 5259 S2Sr S27rS13 
7 NU = ZOL 
9 RHO = ROLTNA 
I 11 ALPHA = .017453292519943296*DBL€(ALPHAD) 1 3  S I N A  = DSIN(ALPHA)  
1 5  COSA = DCOSIALPHA) 
I 1 7  COTA = COSA/SINA 
1 9  SINASQ = SINA**2 
2 1  COSASQ = COSA**Z 
I 2 3  COTASQ = COTA**2 
2 5  T 1  = COSASQ*SINA 
2 9  T 3  = NU**2 
3 1  T 4  = T3*COTASQ 
3 3  T5  = RHO+*Z 
I 
2 7  T2  = NU-1oODO 
, 
I 
I , 3 5  T6  = DSQRT(T4+T5)  
I 3 7  T7 = loODO+T5 
3 9  T 8  = T7+T4 
41  T 9  = NU*T5 
4 5  T 1 0  = NU/DABS(NU) 
47 T 1 1  = RHO/COTA 
49 T 1 2  = COTA*DABS(NU) 
5 1  T 1 3  = DSQRT(COTASQ*T2*TZ+T5) 
5 5  SUMl = 0. 
5 7  SUM2 = 0. 
43 I F I D A B S ( N U ) - ~ 0 0 0 0 0 1 )  4 7 9 4 7 e 4 5  
5 3  I F ( D A B S ( R H O ) - o 0 0 0 0 0 1 )  167,167955 
5 9  DO 161 I = l r N G S  
6 1  P H I ( 1 )  = lo5707963267948966*(XNU(I)+lrODO) 
6 3  S1 = D S I N I P H I ( 1 ) )  
6 5  52 = D C O S ( P H I ( 1 ) )  
6 7  5 3  = RHO+S1 
69 5 4  = RHO*S2 
7 1  5 5  = S3*S3 
7 5  57 = ZoOD0*S4 
7 7  S8 = DSQRT(TE-S7) 
79 S9 = T7-S7 
7 3  S 6  = 1.000-54 
8 1  IF(DABS(NU)-oOOOOOl)  8 3 9 8 3 9 9 1  
8 3  T l I l  = OoODO 
8 5  T 2 I 1  = OoODO 
8 7  T 3 1 1  = OoODO 
8 9  GO TO 9 7  
91 T l I l  = NU*DLOG((S6+S8)/(T6-S4)) 
9 3  T 2 1 1  = S 4 + T 1 0 * D L O G I ( ( S B - T 1 2 ) /  ( S 8 + T 1 2 ) ) / ( ( T 6 - T 1 2 ) / ( T 6 + T l 2 ) ~ ) / 2 o O D O  
931/COTA 
9 5  T 3 1 1  = I T l O + S 3 / ~ O T A ) * l D A T A N 2 l ~ S 6 * T l Z ~ , l S ~ * S 8 ~ ~ - D A T A N 2 l l - S 4 * T l 2 ~ ~  
9 5 1  (S3*T6 1 ) ) 
9 7  I N T l ( 1 )  = T l I l + T Z i l - T 3 I l  
99 SUMl = S U M l + I N T l ( I ) + O M E G A I I )  
29 
1 0 1  S 1 0  = S 4 + T 2  
1 0 3  S l l  = T 2 + S 7  
107 B = COTASQ*SlO 
109 C = B * S 1 0 + 5 5  
111 5 1 2  = A*S3 
1 1 3  5 1 3  = B*S3  
1 1 5  5 1 4  = C-S12*S3  
119 SIGN = B * S 3  
1 2 1  BETA1 = D S Q R T ( O o 5 D 0 * ( K S Q + S 1 4 ) )  
1 2 3  BETA2 = D S Q R T ( O o 5 D 0 * ( K S Q - S 1 4 ) )  
1 2 7  G A M M A 1  = ( S 1 2 * B E T A 2 + B * B E T A l ) / K S Q  
1 2 9  GAMMA2 = ( S 1 2 * B € T A l - R * B E T A 2 ) / K S Q  
1 3 1  D E L T A 1  = ( S 1 3 * B E T A 2 + C * B E T A l )  /KSQ 
1 3 3  DELTA2 = ( S 1 3 * B E T A l - C * B E T A 2 ) / K S Q  
135 S15 = S lO*COTASQ 
1 3 9  5 1 7  = 5 3 + S 1 1  
1 4 3  S19 = GAMMA2*S6+DELTA2 
1 0 5  A = l o O D O / S I N A S Q  
117 KSQ = DSQRT(S14*S14+4oODO*S13*Sl3) 
1 2 5  I F ( S I G N o L T o O o 0 )  B E T A 2 f - B E T A 2  
1 3 7  516 = T2*S4+T5*(1~ODO-2~ODO*Sl*Sl) 
141 5 1 8  = C A M M A l * S 6 + D E L T A l - S 8  
1 4 5  5 2 0  = - S 4 * G A M M A l + D E L T A l - T 1 3  
147 5 2 1  = -S4*GAMMA2+DELTA2 
149 T 1 1 2  = S I N A S Q * ( S 8 - T 1 3 )  
1 5 1  T 2 I 2  = t S l l + S I N A - S l O * T l  1 *DLOG( (S15+A*S6+S8/SINA)/(Sl5-A*s4+ 
1 5 1 1 T 1 3 / S I N A )  1 
1 5 3 1  5 2 2  =tDLOG~((S18~"2+S19**2)/S9)/((S20**2+S21**2)/T5~~~/~2oODO*~SQ~ 
1 5 3 3  5 2 3  =(DATAN2(S3,S6)+DATAN2(S19,Sl8)-DATAN2(Sl,-S2)-DATAN2(S2l,s2O) 
1 5 3 3 1  ) / K S Q  
1 5 3 5  T 3 I 2  = S16*(BETAl+S22+BETA2*S23) 
1 5 3 7  T 4 1 2  = 5 1 7 * S 2 7  
1 5 3 6  5 2 7  = B E T A l * S 2 3 - B E T A Z * S 2 2  
1 5 7  I N T 2 ( I )  = T 1 1 2 + T 2 1 2 + T 3 1 2 - T 4 1 2  
1 5 9  SUM2 = SUM2+ I N T 2 ( I ) * O M E G A ( I )  
161 CONTINUE 
1 6 5  RETURN 
1 6 3  BZOMJL = ( S U M l - S U M 2 ) / 4 o O D O  
167 1 F ~ D A B S ~ N U ~ ~ o 0 0 0 0 0 1 ~ 1 6 9 , 1 7 3  
169 BZOMJL = O ~ 5 D O * S I N A * ~ S I N A S Q * D L O G ~ ~ l o C D O + S I N A ) / ~ C O T A * ~ l o O D O ~ C O S A ~ ~ ~  
1 6 9 1 - S I N A + C O S A )  
171 GO TO 1 6 5  
1 7 3  I F ( D A B S ( N U - 1 o O D O ) - o O O O O O l ) l 7 5 ~ l 7 5 ~ l 7 9  
1 7 5  BZOMJL = 0 o 5 D O + ( - S I N A + D L O G ( 1 o O D O / C O T A + l ~ O D O / C O S A ) ~  
1 7 7  GO TO 1 6 5  
1 8 1  R 2  = -T2*COTA 
1 8 5  R 4  = -T2*SINA*DLOG((Rl+l.ODO/SINA-R3)/(DABS(R2)-R3)) 
1 8 7  R 5  = R l - D A B S ( R 2 )  
1 8 9  R 6  = NU*DLOG((1oODO+R1)/DABS(NU*COTA)) 
191 BZOMJL = O O ~ D O * I S I N A S Q * ( R ~ - R ~ ) + R ~ )  
179 R 1  = D S Q R T ( T 4 + 1 o O D O )  
1 8 3  R 3  = R2*COSA 




SIBFTC GSDP96 LIST,REFvDECK 
COMMON/GAUSS/XNUIOME~A 
DOUBLE PRECISION XNU(100), OMEGA1100) 
D A T A  (XNU(I), I=1,56)/ 0016276744849602970, -0016276744849602970, 
1 0048812985136049731r -.048812985136049731, 0081297495464425559, 
2-00812974954644255599 011369585011066592, -.11369585011066592r 
3 014597371465489694r -014597371465489694, o17809688236761860, 
4-0178096882367618609 *2100313?046056720~ -.21003131046056720~ 
5 o24174315616384001r -024174315616394001, o27319881259l.04914, 
6-027319881259104914r 030436494435449635, -a304364944354496359 
7 o33520852289262542, -0335208522892625b2, o36569086147231364r 
8-0365696861472313649 *39579764982890860, -o39579764982890860r 
9 042547898840730055~ -042547898840730055, o45470942216774301, 
1-045470942216774301, 048345797392059636, -048345797393059636, 
2 051169417715466767, -051169417715466767r o53938810832435744r 
3-0539388108324357449 056651041856139717, -o56651041856179717~ 
4 059303236477757208r -*59303236477757208, o61892584012546857* 
5-o61892584012546857r 064416340378496711r -064416340378496711, 
6 066871833004391615r -066871831004391615, o6925645?664217156* 
7-0692564536642171569 071567681234896763r -o71567681234896763, 
8 073803064374440013, -073803064374440013r o75960234117664750, 
9-*75960234117664750, .78036904386743322, -o78036904386743322/ 
D A T A  (XNU(I),I=57,96)/ 080030874413914082~ -o80030874413914082r 
1 081940031073793168, -081940031073793168, 083762351122818712, 
2-083762351122818712, 0854?59033434601~6, -0854?590?3434601469 
3 087138850590929650r -*87138850590929650, o8F689451740242042, 
4-088689451740242042r 09014606353158523+, -o90146063531585234, 
5 091507142312089807r -091507142312089807, 092771245672230869, 
6-0927712456722308699 093937033975275522, -a939370339752755229 
7 .95003271778443764r -095003271778443764, 095968823144874254, 
8-0959688291448742549 0968326828463264219 -0968?2682846326421, 
9 097593917458513647, -097593917458513647r 098251726356301468r 
1-*98251726356301468, 098805412632962380, -098805412632962380, 
2 099254390032376262r -099254390032376262, 099598184298720929r 
3-099598184298720929, 0998364375863181689 -099836437586318168, 
4 0999689503883230779 -09996895@388323077/ 
8 BLOCK D A T A  



























B I B F T C  GSDP48 LIST9REF9DECK 
BLOCK D A T A  
COMMON/GAUSS/XNUIOMEGA 
DOUBLE PRECISION XNU(100)9 OMEGA(100) 
D A T A  ( X N U ( I I 9  1=1948)/ o032380170962869362r -oO32380170962869362r 
* 
10097004699209462699, -.0970046992094626999 o161222356068891729 
2-016122235606889172r 0224763790394689069 -o22476379039468906* 
3 o257362487355455589-.287362487362487355455589 o34875588629216074r 
4-0348755886292160749 e408686481990716739 -o408686481990716739 
5 0466902904750958499 -o466902904750958409 0523160974722233039 
6-0523160974722233039 0577224726083972709 -057722472608397270, 
7 0628867396776513629 -0628867396776513629 a677872379632663919 
8-0677672379632663919 072403413092381465, -072403413092381465* 
9 o767153032515740349 -e767159032515740349 m807066204029442639 
1-.80706620402944263, 0843588261624393539 -084358826162439353r 
2 .876572020274247899 -.87657202@274247899 o90587913671556967r 
3-0305879136715569679 o931386690706554339 -093133669070655433r 
4 .952987703160430869 -o35298770316043086, 0970591592546247259 
5-0970591592546247259 o984124583722826869 -.98412458372282686r 













2 2 * 0 0 1 1 4 7 7 2 3 4 5 7 9 2 3 4 5 3 9 5 9  2*00073275539012762621~ 
3 2 * 0 0 0 3 1 5 3 3 4 6 0 5 2 3 0 5 8 3 8 6 /  
E N D  
32 
SIBFTC BRSUP LISTSREFIDECK 
C SUPE,RPOSITION METHOD TO EVALUATE BR F I E L D  OF A HOLLOW CONE OR FRUSTRUM 
1 REAL L1, L 2 r  L 3 r  L49 L lTNA,  L ~ T N A I  L3TNAp L4TNA 
3 READ(5.500)  R I I  T, HI ALPHAD, NFPTSI NGS, KSW 
5 0 0  FORMAT(4F l0 .5 r315)  
C KSW=O EVALUATE HOLLOW FRUSTRUM, KSW.NE.0 EVALUATE HOLLOW CONE ONLY 
C I F  DOING CONE CALCULATIONS, H I S  NOT USED AND M A Y  BE READ I N  AS 0.0 
5 ALPHA = .0174532925+ALPHAD 
9 COTA = l.O/TANA 
7 TANA = S IN(ALPHA) /COS(ALPHAl  
11 L l T N A  = R I + T  
1 3  LZTNA = R I  
1 5  L 1  = L l T N A W O T A  
1 7  L 2  = L2TNA*COTA 
19 IF(KSW.EQ.0) GO T O  2 5  
2 1  WRITE ( 6 , 7 0 0 )  ALPHAD, R I ,  T, L1, L 2 r  NGS 
2 5  L 3  = L1-H 
2 7  L 4  = L2-H 
2 9  L4TNA = RI-H*TANA 
3 3  WRITE ( 6 , 6 0 0 )  ALPHAD, R I I  TI H, L4TNA9 L1, L 2 9  L3, L 4 r  NGS 
3 5  DO 8 3  I = l r N F P T S  
3 7  R E A D ( 5 9 5 0 5 )  ROIZO 
2 3  GO T O  35  
3 1  L3TNA = L4TNA+T 
5 0 5  FORMAT(ZF10.5) 
3 9  RHO1 = RO/L lTNA 
41  RH02 = RO/L2TNA 
4 3  ETA1 = Z O / L 1  
4 5  ETA2 = ZO/L2 
47 CALL BRDPGS(ALPHAd,ETAl,RHOl,NGS,BRCl) 
49 C A L L  B R D P G S ~ A L P H A D I E T A ~ ~ R H O Z ~ N G S ~ B R C Z )  
5 1  BR1 = B R C l * L l  
5 3  BR2 = BRC2*L2 
5 5  BRHC = BR1-BR2 
5 7  IF(KSW.EQ.0) GO T O  6 3  
5 9  WRITE (6 ,705 )  R O ,  20, BRHC 
6 1  GO T O  8 3  
6 3  RH03 = RO/L3TNA 
6 5  RH04 = RO/L4TNA 
. 6 7  ETA3 = ( Z O - H ) / L 3  
6 9  ETA4 = ( 2 0 - H ) / L 4  
7 1  CALL BRDPGS (ALPHAD,ETA3,RH03,NGSIBRC3) 
7 3  C A L L  BRDPGS ( A L P H A D I E T A ~ * R H O ~ , N G S I B R C ~ I  
7 5  BR3 = BRC3*L3 
7 7  BR4 = BRC4W-4 
79 BRFR BRHC-BR3+BR4 
8 1  WRITE (6 ,605 )  RO, 20, BRFR 
83  CONTINUE 
8 5  GO TO 3 
7 0 0  FORMAT( lH1  3 7 x  55HBR COMPONENT OF THE MAGNETIC F I E L D  DUE T O  A HOLL 
1 O W  CONE/lHO 58X 14HCONE CONSTANTS/lHO 15X 6HALPHA=F6.1, 8X 3HRI=  
2F8.49 8 X  2HT=F8.4r 8X 3HLl=F8.49 8 X  3 H L 2 = F 8 ~ 4 r  8 X  4HNCS=IZ / lHO 29X 
32HRO 33X ZHZO 29X 14HCONE BR/(MU*J) 1 
7 0 5  FORMAT( 1H 3F35.6 1 
6 0 0  FORMAT( lH1  35X 59HBR COMPONENT OF THE MAGNETIC F I E L D  DUE T O  A HOLL 
1 O W  FRUSTRUM/lHO 56X 18HFRUSTRUM CONSTANTS/lHO 1 4 %  6HALPHA=F6*2r  1 2  
ZX 3HRI=F8.4, 12X ZHT=F8.4, 12X ZHH=F8.49 1 Z X  3HR4=F804/1H 17X 3HL1 
3zF8.49 12X 3HL2=F8.49 12X 3HL3zF8.49 1 Z X  3HL4zF8.4, 12X 4HNGS= I 2  
4/1HO 29X 2HRO 33X 2HZO 2 7 %  18HFRUSTRUM BR/(MU*J)  1 
6 0 5  FORMAT( 1H 3F35.6 1 
END 
33 
SIBFTC BZSUP L ISTvREFrDECK 
C SUPERPOSITION METHOD TO EVALUATE BZ F I E L D  OF A HOLLOW CONE OR FRUSTRUM 
1 REAL L l r  L 2 r  L 3 r  L 4 r  L l T N A r  L2TNAr  L3TNAr  L4TNA 
3 READ(5.500) R I r  T, H T  ALPHAD, NFPTS, NGS, KSW 
5 0 0  F O R M A T ( 4 F 1 0 0 5 r 3 1 5 )  
C KSW=O EVALUATE HOLLOW FRUSTRUM, KSW.NE.0 EVALUATE HOLLOW CONE ONLY 
C I F  DOING CONE CALCULATIONS, H I S  NOT USED AND M A Y  B E  READ I N  AS 0.0 
5 ALPHA = .0174532925*ALPHAD 
7 TANA = S IN(ALPHA) /COS(ALPHA)  
9 C O T A  = l.O/TANA 
11 L l T N A  = R I + T  
1 3  LZTNA = R I  
1 5  L 1  = LlTNA*COTA 
1 7  L2 = L2TNA*COTA 
19 IF(KSW.EQ.0) GO T O  2 5  
2 1  WRITE (6r700) ALPHADr R I r  T9 L l r  L 2 r  NGS 
2 3  GO TO 35 
2 5  L3 = L1-H 
2 7  L4 = L2-H 
2 9  L4TNA = RI-H*TANA 
3 3  WRITE ( 6 9 6 0 0 )  ALPHAD, R I r  TI  H r  L4TNAr  L l r  L 2 r  L 3 r  L 4 r  NGS 
37 READ (5,505 ) R O  920 
3 1  L3TNA = L4TNA+T 
35 DO 8 3  I z l r N F P T S  
5 0 5  FORMATI2F10.5) 
3 9  R H O 1  = RO/L lTNA 
4 1  RH02 = RO/L2TNA 
4 3  E T A 1  = ZO/L1  
4 5  ETA2 = ZO/L2 
47 CALL BZSIGD(ALPHADrETAlrRHOlrNGSrBZC1) 
49 CALL BZSIGD(ALPHADrETA2rRHO2rNGSrBZCZ) 
5 1  BZ1 = B Z C l + L l  
53 822 = BZC2*L2 
5 5  BZHC = 821-822  
5 9  WRITE ( 6 ~ 7 0 5 )  R O r  ZO, BZHC 
6 1  GO T O  8 3  
6 3  RH03 = RO/L3TNA 
6 5  RH04 = RO/L4TNA 
5 7  IF(KSW.EQ.0) GO T O  6 3  
67  ETA3 = ( Z O - H ) / L 3  
6 9  ETA4 = ( Z O - H ) / L 4  
7 1  CALL BZSIGD (ALPHADrETA3rRH03rNGSrBZC3) 
7 3  CALL BZSIGD (ALPHADrETA4rRH04sNGS rBZC't) 
75  823 = BZC3*L3 
7 7  €324 = BZC4*L4 
7 9  BZFR = BZHC-BZ3+BZ4 
8 1  WRITE ( 6 9 6 0 5 )  R O r  2 0 ,  BZFR 
83  CONTINUE 
8 5  GO T O  3 
7 0 0  FORMAT( lH1 37X 55HBZ COMPONENT OF THE MAGNETIC F I E L D  DUE TO A HOLL 
1oW CONE/lHO 58X 14HCONE CONSTANTS/lHO 15X 6HALPHAZF6e l r  8X 3 H R I =  
2F8.49 8X 2HT=F8.4, 8X 3 H L l = F 8 * 4 r  8X 3 H L 2 = F 8 0 4 r  R X  4HNGS=I2/1HO 29X 
32HRO 33X 2HZO 29X 14HCONE B Z / ( M U * J )  ) 
705  FORMAT(1H 3F35.6) 
6 0 0  FORMAT( lH1 35X 59HBZ COMPONENT OF THE MAGNETIC F I E L D  DUE T O  A HOLL 
1oW FRUSTRUM/lHO 56X 18HFRUSTRUM CONSTANTS/lH@ 14): 6HALPHA=F6.2* 1 2  
2X 3HRI=F8.4, 12X 2HT=F8.4, 1 2 x  ZHH'F8.4r 12X 3 H R 4 = F 8 * 4 / 1 H  17X 3HL1  
3=F8.49 12X 3HL2=F8.4r 12X 3HL3=F8.4r  12X 3HL4=F8.4, 12X 4HNGS= 12 
4/1HO 29X 2HR0 33X 2HZO 27X 18HFRUSTRUM B Z / ( M U * J )  1 




7 Start  I5 
AT, no. of 7 lines, 
19 
10 B,./CpJL)]ij, P J t l  = PJ AP 
pj in table j = J + l  
- 
output locations 
Store vi in  table I 
output location 
T i t 1  = T i  + AT 
i = i t l  I 
29 
Initialize 




i =1, 6, 11 ... ? 
write line 
39 





--- 4 Rename inpu t  - variables; In it ia l  ize 




*pi - 7dZ(Ui + 1) Evaluate 95 95 
Evaluation of Br integrand 
abscissa corres. to i - 
Gauss quadrature and C 
coeff., wi i-1 
Return 
I 100 
B,/pJL = 0 J 





Store value of 
[lo Bz/CpJL)]ij 






j =  1 
V i - 7 1  Pj P1 - 
no. of Gauss coeff. 
4 t 
226 
n = n + l  table values to be 
I 
17 19 14 
Store Store v i  i n  table 
output location B [lo BJCpJL)]ij, p J t l = P J  + A P  
output locations i - i + l  






n - 1  
No 
i - i t 1  I 
37 
SUBROUTINE BZSIGD 




No Calculate Calculate al l  - f's (a, 7, p) 
on ly  
Rename inpu t  
variables; 
convert 
Odeg to arad 
v / h l  
61 
53 55 59 'pi = 62 (4 + 1) 
Init ial ize Evaluation of - abscissa corres. to 4 i - 1  - 
Gauss quadrature 
coeff., w i  
97 
83 
/ I  integrand = 0 
Yes Set terms in 
63 
Eva I uate Evaluate - 
quantit ies used / I  in tegrand 
91 i B more than  once 
and  c 1 Evaluate terms in 
/ I  integrand i =O integrands 
I J 
101 
Evaluate k2, --c 4, 62, terms in 
157 
Evaluate 
/ I1  integrand 
i 
and  2 
i= l  
169 
b 
*ui, wi loaded 











hollow cone hol low cone 
p's, r)'s for [BJPJ] of B @- 
Calculate 
[B,IPJ] of 
hollow f rus tum 
83 
i = i t l  
71 63 
Calculate 
p's, 7's for 











[BzI(pJ)] of 4 B 
33 37 






hol low f rus tum i - 1  
ZO) ro 
Yes t 59 




p's, 71's for 




hol low f rus tum 
73 
83 . 
[Bz/(pJ)] of i = i + l  
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T A X 5  i. - Contlnued.  DIYE!!SIONLESS R m i E I L  N2C:IETIC FIELD OF SOLIE F I N I T E  C@X, 10 Br/JL, FOR FIELD PCIIWT INCREMENTS OF 0.05 
( a )  Continued.  Half  cone a n g l e ,  1 5 . 0  
Dimen- 
s i o n l e s s  










-0 .55  
-0.50 
- 0 . 4 5  
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0.00695 
0.00515 



















TABLE 1. - Continued.  DIMENSIONLESS RADIAL MAONETIC FIELD OF SOLID FINITE CONE, 10 Br/pJL, FOR FIELD POINT INCRE~NTS OF 0.05 
( a )  Concluded.  Half  cone ang le ,  15.0. 
Dimen- 
s i o n l e s s  
axial 
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TABLE T. - Cont in i i ed .  DIMXNSIONLESS RADIAL MAGNETIC FIELD OF SOLID FINITE CONE, 10 R J ~ J L ,  FOR FIELD P O I N T  INCREMENTS OF 0.0: 
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D i l l l t 3 l -  
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TABLE I. - Continued. DINENSLONLESS RADIAL NAGMETIC FIELD OF SOLID FINITE COKX,  10 P,/bJL, FOX F i a D  POINT INCROhEN'I'S OF 0.05 
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TABLE i. - Cont:nued. DI!.EE:43IONLESi RADIAL MAGNETIC FIELD OF SOLID FINITE CONE, 10 Br/wJL, FOR FIELD POINT INCREMENTS OF 0.0:  
( b )  Concluded. Half cone angle ,  22.5 
Dir,en- 
i o n l e s s  
a x i a l  
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I o n l e s s  
ax1 a1 
osition, 
T I  
0.01596 
0 . 0 1 4 5 3  
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TMLE I .  . C c n t ' n u e d .  D1'.'R?SIONLESS RADIAL NAGNETIC FIELD OF SOLID FINITE CONE, 10 B,/pJL, FOR FIELD POINT INCREMENTS OF 0.05 
~ 
Dimen- 
i i  o n l e s s  
a x i a l  































































( c )  C o n c l u d e d .  Half cone a n g l e ,  30.0. 
D i m e n s i o n l e s s  r a d i u s ,  p 
1.50 
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TABLE 1, . Contir ,ued.  DIXE:!)IOI.!LES; RS3IEL WAGKETIJ FIELD OF SOLID FIN1.TE CONE,  10 Rr/pJL, FOP, FIELD POINT INCREMEN'I'Y OF 0.0.1 
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TABLE I. - Concluded. DI"%NSIOMLESS RADIAL i<AGNETIC FIELD O F  S O L I D  FINiTE CONE,  10  B,/vJL, FOR FIELD POINT INCREIIENTS OF 0.05 
Dimen- 
s i o n l e s s  
ax i a l  











































1 .05  
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TABLE 11. - Cont inued .  DIKENSIONLESS RADIAL MAGNETIC FIELD OF SOLID FINITE CONE, 10 Br/kJL, FOR FIELD POINT INCREMENTS OF 0 .02  
( a )  Con t inued .  Half  cone angle, 15.0.  
Dimen- 
i o n l e s s  
a x i a l  
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Dimensionless  rad ius ,  p 
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TABLE 11. - Continued. DIMENSlONLESS RADIAL MAGNET::: FIELD OF SOLIU FINITE CONE, 10 Br/*JL, FOR FIELD POINT INCREMENTS OF 0.02 
(a) Continued, Half cone angle, 15.0 
Dimen 
3iOnless 
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TABLE 11. - Continued. DIMENSIONLESS RADIAL MAGNETIC FIELD OF SOLID FINITE CONE, 10 Br/bJL, FOR FIELD POINT INCREMENTS OF 0.02 
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TABLE 11. - C o n t i n u e d .  DIME?!SIO?TLESS RADIAL HAGNETIC FIELD OF S O L I D  FINITE CONE, 10 B,/&JL, FOR FlELD POINT INCREMENTS OF 0.02 
( a )  C o n c l u d e d .  H a l f  cone a n g l e ,  1 5 . 0  
Dimen- 
i i o n l e s s  
ax i a l  
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TABLE 11. - Continued. DIkENSIONLESS RADIAL MAGNETIC FIELD OF SOLID FINITE CONE, 1 0  B,/vJL, FOR FIELD POINT INCREMENTS OF 0.02 
(b) Half  cone anEle.  22.5 
sicnless 

































































































































































































.O- 046 17 
.0.05669 











































































































































































































































































































































































































































































































































































































-0 .14  
-0.12 
-0.10 





































































0 . 0 8 1 4 8  
(b) CantinueJ. Half cone angle, 22.2 
0.08953 
0.10263 










































































































































































































































































































0.20416 I 0.21888 











































0 . 2 0 5 4 8  














































































































































































































































































TABLE 11. - Cont inued .  DIMENSIONLESS RADIAL MAGNETIC FIELD OF SOLID F l N i T E  CONE, 10 E,/bJL, FOR FIELD POLNT INCREKENTS OF 0 . 0 2  
(b) Cont inued .  Ha l f  cone angle .  22 .5 .  
Dimen- 
3 i on1 ess  
a x i a l  

























































































































































































































































Dimens ion le s s  r a d i u s ,  p 

















































































































































































































































































































































































































































0 . 6 0  
.0.16551 



























































TABLE 11. - Cont inued .  DIMENSIONLESS R A D I A L  MAGNETIC FIELD OF SOLID FINITE CONE, 1 0  B,/wJL, FOR FIELD POINT INCREMENTS OF 0.02 
(b) Cont inued .  Half cone a n a l e .  22 .5  
p G F  
8 i on1 e s s  















































































































































































































































Dimens ion le s s  r a d i u s ,  p 







































































































































































































































































































































































































































































































TABLE 11. - Cont inued .  DLllEMSIONLESS XADIAL YAGNETIC FIELD OF SOLlD FINITE CONE, 10 B,/vJL, FOR FIELD POINT INCREMENTS OF 0 . 0 2  
(b) Concluded.  I lalf  cone angle ,  22 .5 .  
Dimen- 
i on1 es s 
a x i a l  

























































































































































































































































Dimens ion le s s  r a d i u s ,  p 















































































































































































































































































































































































































































































































TABLE 11. - Cont inued .  DIKEIISIOIJLEJ~ RADIAL YAGNETIC FIELD OF SOLID FINITE C O h i ,  10 B,/wJL, FOR FIELD POINT INCREMENTS OF 0 .02  
( c )  Half cone a n g l e ,  30 .0 .  
Dlmon- 


























































































































































































































































































































































































.O .  10541 
-0.2 1791 
-0.26044 













































































































































































O . O M 1 0 2  
0.06475 
0.05224 











































































































































































0 . 2 9 3 4 5  
0.30024 
0.30735 
0.31392 ~~~~~ ~ 
0.21277 









TABLE 11. - Cont lnued .  DIMENSIONLESS RADIAL XAGNBTIC FIELD OF SOLID FINlTE CONE, 10 B,/wJL, FOR FIELD POINT INCREMENTS OF 0.02 
( e )  Continued Half  cone ang le ,  30 .0 .  
Dimen- 
i o n l e s s  
axlal 



























































































































0- 07 32 3 
0.06196 




























































































































Dimens ion le s s  r ad ius ,  p 




















































































































































































































































































































































































0 . 3 8  


















































































































































































































































































































































































































































































0 . 4 0 8 1 1  



















































































































































































































































































































































































































TABLE 11. - C o n t i n u e d .  DI:,iENSIONLESS RADIAL MAGNETIC FlELD O F  SOLID FINITE COME, 10 Br/wJL, FOR FIELD POINT INCREMENTS OP 0.02 
( e )  Continued.  Half cone a n g l e ,  30.0 
I 
s i  o n l e s s  
axial 






















































































































































































































































































































































































. .  














































































































































































































































































































0 . 1 0 0 4 8  
0.10194 
0.09571 


































































TABLE 11. - Continued. DIMENSIONLESS RADIAL MAGPJETIC FIELD OF SOLID FINITE CONE, 10 B,./bJL, FOR FIELD POINT INCREMENTS OF 0.02 
Dlmen- 
i i o n l e s s  
a x l a l  






























































































































0 . 8 2  
-0.25404 
-0.21596 
































































































































































































-0 .4  11 1 3  
- 0 . 4 5 1 0 4  
-0.49810 























































































































- 0 . 3 1 4 1 0  

























































































































































































































0 . 1 5 8 8 4  
0.15491 
0.15071 




















































































TABLE 1 1 .  - Continued.  DIMEN.iIONLESS RADIAL MAGNETIC FIELD OF SOLID FINITE CONE, 10 B,/kJL, FOR FIELD POINT INCREIWNTS OF 0 .02  
Dimen- 
a i o n l e s s  
a x i a l  
























































































































































































































































































































































































. .  






















































































































































































































































0.2 61 79 
0.23123 



























































0 . 3 0 4 8 5  
0.271 30 
0.24188 






























































TABLE 11. - C o n t i n d e d .  DIMENSI0NIXSS RADIAL K A G N E T I C  FIELD OF SOLID FINITE CONE,  10 Br/+lL, FOS FIELD POINT INCREMENTS OF 0 .02  
(d) Continued. Half cone angle ,  45.0. 
Dimen- 
jionl e s s  
axi:r1 
, o s i  ti on, 
r, 
- 0 . 2 0  
-0.10 
- 0 . 1 6  
-0 .14 





- 0 . 0 2  
0.00 









0 . 2 0  
0 . 2 2  
0 - 2 4  
0 - 2 6  
0 . 2 0  
0.30 




0 . 4 0  
0 . 4 2  
0 - 4 4  
0 . 4 6  
0.40 
0 .50 
0 . 5 2  
0.54 
0 . 5 6  
0 - 5 0  
0 . 6 0  
0 . 6 2  
0.64 
0 - 6 6  
0.60 
0 . 1 0  
0 . 1 2  
0.74  
0 . 1 6  
0 . 1 0  
0.00 
0 . 0 2  
0.04 
0 . 0 6  
0.00 
0 . 9 0  
0 . 9 2  
































0 . 1 0 1 2 7  
0.13606 





0.32 1 3 2  




























- 0 . 4 5 5 4 0  























0 . 0 3 5 3 1  
0.01641 
0 . 1 1 5 7 7  
0 . 1 5 3 6 0  
0 . 1 9 0 0 6  
0 . 2 2 5 2 5  
0 . 2 5 9 2 9  
0 . 2 9 2 2 9  
0 . 3 2 4 3 5  
0 . 3 5 5 5 6  
0 . 3 0 6 0 0  
0 . 4 1 5 1 5  






0 . 6 1 1 0 9  
0.63003 
0 . 6 6 4 9 6  
n. 69 I 9 7  . . - . .  
0.71915 
0 . 1 4 6 5 9  
0.71441 
0 . 7 0 4 9 6  
0 . 6 4 0 4 6  
0 . 5 0 0 0 0  
0 . 5 2 5 0 6  
0 . 4 1 5 4 0  
0 . 4 2 9 4 9  
0 . 3 0 1 1 1  
0.34992 
0 . 3 1 5 0 0  
0.20533 
0 . 2 5 1 9 9  
0.24 
-0 .44096 


























0 . 1 3 1 3 0  
0 . 1 1 2 1 6  
0.2 1149 
0 . 2 ~ 9 4 8  
0 . 2 0 6 2 6  
0.32194 
0.35660 
0 . 3 9 0 3 6  
0 . 4 2 3 2 9  
0 . 4 5 5 4 9  
0.40703 
0.51000 
0 . 5 4 0 4 6  
0.57050 
0.60020 
0 . 6 3 1 6 2  
0 . 6 6 6 0 4  
0.69595 




0 . 7 4 4 9 2  
0.60132 
0 . 6 2 2 0 0  
0 . 5 6 1 1 1  
0 . 5 1 6 3 0  
0 . 4 6 9 5 3  
0.42662 
0.30143 




Dimens ion le s s  r a d l u s ,  p 
0.26 








- 0 . 0 0 4 0 4  
-0 .96066 





















0 . 3 1 4 0 5  
0.35232 
0 -  30953 







0 . 6 5 9 1 5  
0 . 6 9 1 3 3  
0.12269 
0.75391 
0.78508 ~ ...~ 
0.01627 
0.04160 
0 . 1 0 1 0 4  
0 . 1 1 0 5 0  
0.65992 
0 . 6 0 5 2 2  
0 . 5 5 4 3 1  
0 . 5 0 1 1 0  
0.46346 
0 . 4 2 3 2 1  
0.30630 
0 . 3 5 2 6 3  
0 . 3 2 1 0 4  
0 . 2 9 3 0 5  
0 . 2 6 0 4 5  









- 0 . 9 1 3 0 3  




























0 . 5 1 2 6 4  
0 . 6 0 0 1 5  
0.64300 
0.61151 
0 . 1 1 1 5 4  
0.14522 
0.71066 
0 . 0 1 1 9 3  
0.04512 
0.01031 
0 . 0 1 3 3 7  
0 . 1 5 2 0 6  
0 . 6 9 4 3 3  
0.64014 
0 . 5 0 9 4  I 
0 . 5 4 2 0 1  
0 . 4 9 0 0 2  
0 . 4 5 1 1 1  
0 . 4 1 9 3 9  
0 . 3 0 4 5 1  
0 . 3 5 2 5 1  
0 . 3 2 3 2 3  
0 . 2 9 6 4 0  
0.30  
- 0 . 5  1042 
-0.55708 
-0.59905 
- 0 . 6 4 4 6 4  





















0 . 0 0 1 7 0  
0 . 1 3 4 5 3  
0.10535 
0 . 2 3 4 4 0  
0 . 2 0 1 0 1  
0.32171 
0.31222 
0 . 4 1 5 4 6  
0 . 4 5 7 5 4  
0 . 4 9 0 5 5  
0.53060 
0 . 5 1 1 1 1  
0 . 6 1 6 1 6  
0.65305 
0 . 6 9 0 9 3  
0.12140 
0.16358 
0 . 1 9 9 3 1  
0 . 0 3 4 1 7  
0 . 0 1 0 0 3  
0.90511 . .  
0.04195 
0 . 1 0 2 0 1  
0.12532 
0 . 6 1 1 0 5  
0 . 6 2 1 5 4  
0 . 5 1 4 3 3  . .~ 
0 . 5 3 0 1 6  
0 . 4 0 0 9 4  
0 . 4 5 0 5 9  
0 . 4 1 5 0 0  
0 . 3 0 2 0 1  
0 . 3 5 1 6 1  
0 . 3 2 3 6 0  








~ 0 . 1 1 0 0 1  
- 0 . 0 2 0 1 0  
-0.09243 
- 0 . 9 6 1 3 4  















0 . 0 3 9 4 9  
0.09103 
0 . 1 5 2 4 3  
0 . 2 0 5 0 6  
0 . 2 5 1 4 6  
0 . 3 0 1 3 0  
0 . 3 5 5 7 5  
0.40260 
0 . 4 4 0 2 9  
0 . 4 9 2 6 9  
0 . 5 3 5 9 9  
0 . 5 7 0 2 0  
0.61965 
0 . 6 6 0 2 0  
0 . 1 0 0 0 1  
0 . 1 3 9 1 0  
0 . 1 1 1 1 0  
0.01 590 
0 . 0 5 3 6 2  
0 . 0 9 1 0 4  
0 . 9 2 0 2 2  
0 . 0 6 6 0 2  
0 . 0 0 0 3 0  
0 . 1 5 2 0 9  
0 . 1 0 0 3 3  
0 . 6 5 0 6 5  
0 . 6 0 3 8 1  
0 . 5 5 9 1 6  
0 . 5 1 0 4 4  
0.41910 
0 . 4 4 3 1 0  
0 . 4 1 0 1 1  
0 . 3 7 0 9 2  
0 - 3 5 0 0 2  
0 . 3 2 3 3 0  
0 . 2 9 0 6 5  






























0 . 2 0 1 1 3  
0.33400 
0.30482 
0 . 4 3 4 0 9  
0.48200 
0.52066 
0 . 5 1 4 1 7  
0 . 6 1 0 6 3  
0 . 6 6 2 1 4  
0.70410 
0 . 1 4 6 6 6  
0 . 1 0 1 0 5  
0.02044 
0 . 0 6 0 5 3  
0 . 9 0 0 1 0  
0.94159 
0 . 0 0 0 0 0  
0.03119 
0.11705 
0 . 1 2 5 5 6  
0 . 6 1 6 7 1  
0.63044 
0 . 5 8 6 1 4  
0 . 5 4 5 5 5  
0 . 5 0 6 8 3  
0.47049 
0 . 4 3 6 4 9  
0 . 4 0 4 1 4  
0.31517 
0 . 3 4 7 6 7  
0.32216 
0 . 2 9 0 5 3  
0 . 2 1 6 6 9  






- 0 . 8 0 5 7 3  
-0.06456 
-0.92193 
- 0 . 9 9 6 1  3 - 1.06941 
-1.14029 
-1.03270 











0 . 0 0 4 5 9  
0.06951 
0 . 1 3 2 0 0  
0 . 1 9 2 4 6  
0 . 2 5 0 0 0  
0 . 3 0 1 2 4  
0.36192 
0 . 4 1 4 9 6  
0 . 4 6 6 4 9  
0 . 5 1 6 6 2  
0.56546 
0.61312 
0 . 6 5 9 6 0  
0 . 7 0 5 2 6  
0 . 1 4 9 9 4  
0 . 1 9 3 0 1  
0 . 0 3 6 9 1  
0 . 0 1 9 5 0  
0 . 9 2 1 4 0  
0 . 9 6 3 0 0  
0.90553 
0 . 0 5 0 4 6  
0 . 1 9 1 0 1  
0 . 1 4 1 5 5  
0 . 6 9 9 6 9  
0 . 6 5 4 1 9  
0.61103 
0 . 5 1 0 1 0  
0 . 5 3 1 6 0  
0 . 4 9 5 2 5  
0 . 4 6 1 0 6  
0.42090 







0 . 5 0 2 4 6  
0.62322 
0 . 6 6 1 0 0  
0 . 7 1 4 2 8  
0.16505 
0 . 0 1 9 6 6  




I - 15966 
1.04296 
0.93151 
0 . 0 2 5 0 4  
0 . 1 2 3 3 0  
0 . 6 2 6 0 3  
0.53291 
0 . 4 4 3 0 0  
0 . 3 5 0 5 4  
0.21670 
0 . 1 9 8 1 6  
0.1221L 
0 . 0 5 0 1 6  
0 . 0 1 9 6 0  
0 . 0 0 6 9 8  
0 . 1 5 1 9 1  
0 . 2 1 4 6 3  
0 . 2 1 5 2 0  
0 . 3 3 4 0 1  
0 . 3 9 0 9 3  
0 . 4 4 6  19 
0 . 4 9 9 9  1 
0 . 5 5 2  1 0  
0 . 6 0 3 1 3  
0 . 6 5 2 8 6  
0 . 1 0 1 4 6  
0 . 1 4 9 0 4  




0 . 9 7 4 7 0  
0.91942 
0.06622 
0 . 0 1 5 1 1  
0 . 1 6 6 2 9  
0 . 1 1 9 5 1  
0 . 6 7 5 0 1  
0 . 6 3 2 5 8  
0 . 5 9 2 2 6  
0 . 5 5 4 0 2  
0.51704 
0 . 4 0 3 6 1  
0.45146 
0 . 4 2 1 1 1  
0.39213 
0 . 3 6 6 0 0  
0 . 3 4 1 1 5  
0 . 3 1 7 0 0  
0 . 2 9 6 1 9  
0 . 2 1 6 0 0  
0.40 
0.59361 
0 . 6 3 4 5 1  












- 0 . 1 2 5 0 9  
.0 .62613 
.O. 53161 
- 0 . 4 4 0 5 0  
.0 .35299 
- 0 . 2 6 0 9 4  
-0.10816 
- 0 . 1 1 0 4 4  
-0.03560 
0 . 0 3 6 5 2  
0.10610 
0.11330 
0 . 2 3 0 2 6  
0 . 3 0 1 1 3  
0 . 3 6 2 0 5  
0 . 4 2  114 
0.47054 
0 . 5 3 4 3 5  
0.50070 
0.64160 








0 . 0 1 0 4 t  
0 .02915 
0.1017f  
0 .1363t  
0 . 6 9 2 0 €  













0 . 2 7 4 1  
78 
TABLE 11. - Continued.  DI!+ENSIONLBSS RADIAL MAGNETIC FIELD OF SOLID FlNITE CONE, 10 Br/WJL, FOR FIELD POINT INCREMENTS OF 0.02  
( d )  Continued.  Half cone angle ,  45.0. 
Dimen- 
3 i o n l e s s  
a x i a l  
































































































































-0.840 1 3  
-0.09825 
-0.96046 
-1.02700 - 1 .ow 12 

































































































































































































































































































































































































































































































































































































































TABLE 11. - Continued. DIMENSIOIUZESS RADIAL MAGNETIC FTET.D OF SOLID PlNlTE CONE, 10 B r / ~ J L ,  FOR FIELD POINT INCREMENTS OF 0.02 
( d )  Continued. H a l f  cone anple. 45.0 
Dlmen-  
s i o n l e s s  
axi a1 
































0-  40 




















0 .82  









































































































0.142 I 9  









0 .  k9296 
0.k7258 
0.k5272 














































0.762 3 L 
0.74145 

































































































-0 .72  300 
-0.76712 

















































0 . 2 7 4 k O  
0.26254 
o.zsiii 
0 . 2 4 0 1 0  
0.22950 
0.21932 
0 . 7 0  
-0.55995 
-0.59289 


























































0 . 2  1405 























































































































































0 . 5 2 8 0 4  
0.52220 

































0 . 7 8  


























0 . 4 8 8 1 1  
0 . 4 8 4 0 1  
0.47895 
0 . 4 7 3 0 3  






























0 . 8 0  



















0 . 4 3 0 3 4  







0 . 4 4 8 0 4  
0.44453 






















0- 25 178 
0.24304 










TABLE II. - Cont inued .  DIIENSIONLESS RADIAL MAGNETIC FIELD OF SOLID FINITE CONE, 1 0  B,/wJL, FOR FIELD POINT INCREMENTS OF 0 .02  
( d )  Concluded.  Half  cone annle ,  45 .0 .  
Dimen- 
i i on1 ess 
axial 

























































































































































































































































Dimens ion le s s  r a d i u s ,  p 































































































































































































































































. O s  41 823 


























































































































. O s  3348 I 























































































































TABLE 11. - Continued. DlMENSlONLESS HADlAL MAGNETLC FIELD OF SOLID FL!TI'?E COVE, 10 E,/&, FOR FiELD POINT lNCRE?:E?!Ts OF 0 .02  
( e )  Half cone angle, 60.0. 
Dlmen- 
sionless 
a x l a l  
p o s i t i o n ,  
71 
Dimensionless r a d i u s ,  F 






























































































































































































































































































































































- 1.028 1 3  
-1.10468 






















































































































































































































































































































































































TABLE 11. - ContLnued. DIMENSIONLESS RADIAL MAGNETIC FIELD OF SOLID FINITE CONE, 10 B,/@JL, FOR FIELD POINT INCREMENTS OF 0.02 
( e )  Cont inued.  Half cone angle, 60 .0 .  
Dimen- 
Lionless 
a x i a l  
iosi  t i o n ,  
71 































0 .42  




0 .52  
0.54 
0.56 
0 . 5 8  
0.60 















0 .92  













































































- 1  -28944 
-1.36339 
- 1.442 15 






















































-1.02802 - 1.082 1 8  
-1.13966 
-1.20068 






















































Dimensionless  r a d i u s ,  p 




















































I .  19810 









0 .28  
-0.95526 - 1.00 146 
-1.05019 
-1.10160 































































- I .  301 16 
-1.36401 
-1.43008 - 1.49951 





















































































































































































- I  .35499 
























































































0.947 17  
1.03752 
























































































TABLE :I. - Contir iued.  DiiGNSiDNLESS HAUIAI ,  MAGNETIC FIELD OF SOLID F I N i T E  CONE, 10 B,/wJL, FOR FIELD POINT INCREMENTS OF 0.02 
- 1 . 0 7 5 8 8  
-1.IL9ol 
- 1 . 1 6 3 8 9  
- 1 . 2  1059 
- 1 . 2 5 9 1 7  
- 1 . 3 0 9 6 7  
- 1 . 3 6 2 1 8  
- 1 . 4 1 6 7 4  
- 1 . 4 7 3 4 2  
- 1 . 5 3 2 2 8  
- 1 . 5 9 3 3 8  
-1 - 4 5 6  76 
- 1 . 3 2 2 3 8  
-1.19016 
- 1 . 0 6 0 0 5  
- 0 . 9 3 1 9 8  
- 0 . 8 0 5 8 7  
- 0 . 6 8 1 6 7  
- 0 . 5 5 9 3 0  
- 0 . 4 3 8 6 9  
Dimen- 
s i o n l e s s  
ax ia l  
losi tion, 
TI 
- 1 . 0 7 2 4 5  
- I .  11481 
- 1 . 1 5 8 0 7  - 1 . 2 0 4 6 6  
- 1 . 2 5 2 2 6  
- 1 . 3 0 1 7 3  
- 1 . 3 5 3 1 0  
-1.40645 
- 1 . 4 6 1 8 4  
-1.51931 
- 1 . 5 7 8 9 3  
- 1 . 4 4 0 7 3  
- 1 . 3 0 4 6 7  
- 1 . 1 7 0 6 9  
- 1 . 0 3 8 7 3  
- 0 . 9 0 8 1 3  
- 0 . 7 8 0 6 2  
- 0 . 6 5 4 3 5  
- 0 . 5 2 9 8 5  
- 0 . 4 0 7 0 6  




-0 .12  
-0.10 
-0.08 
-0 .06  
-0.04 
-0 .02  
0.00 
0 . 0 2  
0.04 
0 . 0 6  
0.08  
0.10 
0 . 1 2  
0.14  
0 . 1 6  
0.18 
0 . 2 0  
0 . 2 2  
0 . 2 4  
0 . 2 6  
0 . 2 8  
0.30 
0 . 3 2  
0 . 3 4  
0 . 3 6  
0.38 
0.40 
0 . 4 2  
0.44 
0 . 4 6  
0.48 
0.50 
0 . 5 2  
0.54  
0 . 5 6  
0 . 5 8  
0.60 
0 - 6 2  
0 . 6 4  
0 . 6 6  
0 . 6 8  
0.10 
0 . 7 2  
0 . 7 4  
0 . 7 6  
0 . 7 8  
0.80 
0 . 0 2  
0 . 8 4  
0 . 0 6  
0.88 
0.90 
0 . 9 2  
0 . 9 4  
0.96 
0 . 9 0  
1.00 
( e )  Cont inued .  Half cone angle, 60.0. 
0 . 4 0  
- 1.06783 
- 1 . 1 1 2 8 6  
- 1 . 1 5 9 8 7  
- 1 . 2 0 8 9 1  - 1 . 2 6 0 0 8  
- 1 . 3 1 3 4 5  
- 1 . 3 6 9 1 0  
- 1 . 4 2 7 1 0  
- 1 . 4 8 7 5 3  - 1- 55048 
- 1- 6 1 6 0 3  - 1 . 4 8 4 2 2  
-1.36500 
-1 .22827 
- 1 . 1 0 3 9 6  
- 0 . 9 8 1 9 6  
- 0 . 8 6 2 2 0  
- 0 . 1 4 4 5 8  
- 0 - 6 2 9 0 1  
-0.51542 
-0.103JA 
- 0 . 2 9 3 7 9  
-0- 10558 
- 0 . 9 7 9 0 0  
0 - 0 2 6 0 4  
0. i 2 9 u a  
0.23182 
0 . 3 3 2 7 3  
0.43541 
0 . 5 3 0 9 6  
0 . 6 2 8 4 6  
0 . 7 2 4 9 5  
0 . 8 2 0 5 5  
0 . 9 1 5 3 1  
i .oowa 
1.10265 
1- 1 9 5 3 7  
1 .28755 
1 - 3 7 9 2 2  
1 - 4 7 0 6 1  
1.561UI 
1 . 5 0 3 3 2  
1 .446b5 




1 . ~ 1 1 7 6 3  
1 .14062 
1 .09518 
1 - 0 5 1 2 8  
1 . 0 0 0 9 1  
0 . 9 6 8 0 4  
0 . 9 2 8 6 6  
0 . 8 9 0 7 0  
0 . 8 5 4 1 7  
0 . 0 1 9 0 1  
0 . 1 8 5 2 6  
0- 7 5 2 8 1  
0 - 7 2 1 6 5  
0 . 6 9 1 1 4  
- ~ _ _  
0 . 4 2  
- 1 . 0 7 3 7 0  
- 1 . 1 1 0 1 8  
- 1 . 1 6 4 5 4  
- 1 . 2 1 2 8 7  - 1 . 2 6 3 2 3  
- 1 . 3  1 5 7 0  
- I  - 3 7 0 3 4  
- 1 . 4 2 1 2 3  
- 1 . 4 8 6 4 3  
- 1 . 5 4 8 0 3  
- 1 . 6 1 2 1 0  - 1. 4 7 8 6 7  
- 1 . 3 4 1 7 1  
- 1 . 2 1 9 1 2  
- 1 . 0 9 2 8 2  
- 0 . 9 6 0 7 5  
- 0 . 8 4 6 8 0  
- 0 . 7 2 6 9 2  
-0.60900 
- 0 . 4 9 2 9 8  
- 0 . 3 7 8 7 8  
-0 .26631 
- 0 . 1 5 5 5 0  
- 0 . 0 4 6 2 6  
0 . 0 6 1 4 7  
0 . 1 6 7 7 9  
0 . 2 7 2 7 5  
0 . 3 7 6 4 4  
0 . 4 7 8 9 4  
0 . 5 0 0 3 1  
0 . 6 0 0 6 4  
0 . 1 7 9 9 9  
0 . 8 7 8 4 3  
0 . 9 7 6 0 5  
1 . 0 7 2 9 0  




1 . 5 4 8 2 4  
1 . 4 9 2 8 9  
1 . 4 3 8 9 9  
1 . 3 0 6 5 5  
1 - 3 3 5 5 6  
1 . 2 8 6 0 1  
1 . 2 3 1 9 1  
1 . 1 9 1 2 4  
1 . 1 4 6 0 1  
1 . 1 0 2 1 9  
1 . 0 5 9 7 7  
1 . 0 1 8 7 3  
0 . 9 7 9 0 7  
0 . 9 4 0 7 5  
0.903 77 
0 . 8 6 8 0 8  
0 . 8 3 3 6 8  
0 . 8 0 0 5 4  
0 . 7 6 8 6 3  
0 . 7 3 7 9 1  
0 . 7 0 1 3 1  
0 . 6 7 9 9 8  
0 . 4 4  
- 1 . 0 7 6 3 4  
- I . 1 2 0 1 8  
- 1 . 1 6 5 8 4  
- 1 . 2 1 3 3 8  
- 1 . 2 6 2 8 7  
-1.31138 
- 1 . 3 6 7 9 7  
- 1 . 4 2 3 7 1  
- 1 . 4 8 1 6 7  
-1.51190 
- 1 . 6 0 4 4 9  - 1- 4 6 9 4 6  
- 1 . 3 3 6 7 8  - 1 . 2 0 6 3 6  
- 1 . 0 7 8 1 3  
- 0 . 9 5 2 0 3  
- 0 . 8 2 7 9 8  
- 0 . 7 0 5 9 0  
- 0 . 5 8 5 7 2  
- 0 . 4 6 7 3 7  
- 0 . 3 5 0 7 7  
- 0 . 2 3 5 8 4  
- 0 . 1 2 2 5 3  
-0 .01075 
0 - 0 9 9 5 7  
0 . 2 0 0 5 0  
0 . 3 1 6 1 0  
0 . 4 2 2 4 7  
'0 .52765 
0 . 6 3 1 7 3  
0 . 7 3 4 7 7  
0 . 8 3 6 8 4  
0.93801 
1 . 0 3 8 3 5  
1 . 1 3 7 9 2  




1 . 4 7 7 5 3  
1 - 4 2 6 4 2  
1 . 3 7 6 5 9  
1 - 3 2 8 0 6  
1 . 2 8 0 8 2  
1 . 2 3 4 8 7  
1 . 1 9 0 2 0  
1 . 1 4 6 0 2  
1 . 1 0 4 7 1  
1 . 0 6 3 8 7  
1 . 0 2 4 2 9  
0 . 9 8 5 9 5  
0 - 9 4 8 8 3  
0 . 9 1 2 9 3  
0 . 8 7 8 2 2  
0 . 0 4 4 6 9  
0 . 8 1 2 3 2  
0 . 7 8 1 0 8  
0 . 7 5 0 9 5  
0 . 1 2 1 9 1  
0 . 6 9 3 9 4  
0 . 6 6 7 0 0  
Din .ens ion le s s  radii is ,  p 
- 0 . 3 1 9 7 8  - 0 . 2 8 5 9 2  
- 0 . 2 0 2 5 0  - 0 . 1 6 6 3 6  
- 0 . 0 0 6 7 8  - 0 . 0 4 8 3 2  
0 - 0 6 8 2 6  
0.18344 
0 . 0 2 1 4 5  
0 . 1 4 0 2 5  I 
0 . 2 5 1 6 0  
0 . 3 6 1 8 3  
0 . 4 7 0 7 5  
0 . 5 1 8 5 1  
0 . 6 8 5 1 8  
0 . 7 9 0 8 1  
0 . 8 9 5 4 9  
0 . 9 9 9 2 7  
1 . 1 0 2 2 1  
1 . 2 0 4 3 9  
1 . 3 0 5 8 6  
1 . 4 0 6 7 0  
1 . 5 0 6 9 5  
1 . 4 5 7 5 1  
1 . 4 0 9 1 9  
1 . 3 6 2 0 0  
1 . 3 1 5 9 6  
1 . 2 7 1 0 7  
1 . 2 2 7 3 2  
1 - 1 8 4 7 2  1 
1 . 1 4 3 2 6  
1 . 1 0 2 9 5  
1 . 0 6 3 7 7  
1 . 0 2 5 7 3  
0 . 9 8 8 8 1  
0.95300 
0 . 9 1 8 3 0  
0 . 8 8 4 6 8  
0 . 8 5 2 1 4  
0 . 8 2 0 6 6  
0 . 7 9 0 2 1  
O.7bORO 
0 . 7 3 2 3 9  
0 . 7 0 4 9 6  
0 . 6 7 8 5 0  
0 . 6 5 2 9 8  I 
0 . 2 9 7 3 0  
0 . 4 0 9 8 8  
0 . 5 2 1 2 6  
0 . 6 3 1 4 9  
0 . 7 4 0 6 4  
0 . 8 4 0 7 7  
0 . 9 5 5 9 4  
1 . 0 6 2 2 2  
1 . 1 6 7 6 6  
1 . 2 7 2 3 3  
1 . 3 7 6 2 8  
1 . 4 7 9 5 9  
1 .43308 
1 . 3 8 7 5 6  
1 . 3 4 3 0 3  
1 . 2 9 9 5 0  
1 . 2 5 6 9 8  
1 . 2 1 5 4 8  
1 . 1 7 4 9 9  
1 . 1 3 5 5 3  
1 . 0 9 7 0 8  
1 . 0 5 9 6 4  
1 . 0 2 3 2 2  
0 . 9 8 7 8 1  
0 . 9 5 3 4 1  
0 . 9 1 9 9 9  
0 . 8 8 7 5 7  
0 . 8 5 6 1 2  
0.82563 
0 . 7 9 6 1 0  
0 . 7 6 7 5 0  
0 . 7 3 9 8 3  
0 . 7 1 3 0 7  
0 . 6 8 7 2 0  
0 . 6 6 2 2 0  
0 . 6 3 0 0 6  
0.50 
- 1 . 0 6 6 1 9  
-1- 1 0 7 7 2  
-1 .15088 
- 1 . 1 9 5 7 3  
- 1 . 2 4 2 3 1  
- 1 . 2 9 0 6 8  
- 1 . 3 4 0 9 0  
- 1 . 3 9 3 0 2  
-1.44708 
- 1 . 5 0 3 1 5  
- 1 . 5 6 1 2 8  - 1 . 4 2  I50 
- 1 . 2 8 3 7 8  
- 1 . 1 4 8 0 6  
- 1 . 0 1 4 2 8  
- 0 - 8 8 2 3 9  
- 0 . 7 5 2 3 3  
- 0 . 6 2 4 0 5  
- 0 . 4 9 7 4 8  
- 0 . 3 7 2 5 8  
- 0 . 2 4 9 2 1  
- 0 . 1 2 7 5 1  
- 0 . 0 0 7 2 3  
0 . 1 1 1 6 2  
0 . 2 2 9 1 1  
0 . 3 4 5 2 9  
0 . 4 6 0 2 1  
0 . 5 7 3 9 5  
0 . 6 8 6 5 6  
0 . 7 9 8 0 9  
0 . 9 0 8 6 2  
1 . 0 1 8 1 0  
1 . 1 2 6 8 5  
1 . 2 3 4 6 9  
1 . 3 4 1 7 4  
1.44808 
1.40450 
1 . 3 6 1 7 7  
1 . 3 1 9 9 0  
1 . 2 7 8 9 1  
1 . 2 3 8 8 0  
1 . 1 9 9 5 7  
1 . 1 6 1 2 4  
1 . 1 2 3 8 1  
1 . 0 8 7 2 8  
1 . 0 5 1 6 6  
1 . 0 1 6 9 3  
0 . 9 8 3 1 0  
0 . 9 5 0 1 8  
0 . 9 1 8 1 4  
0 . 8 8 7 0 0  
0 . 8 5 6 7 3  
0 . 8 2 7 3 4  
0 . 7 9 8 8 1  
0 . 7 7 1 1 4  
0 . 7 4 4 3 1  
0 . 7 1 8 3 1  
0 . 6 9 3 1 4  
0 . 6 6 8 7 6  
0 . 6 4 5 1 8  
0 . 6 2 2 3 8  
0.52 
- 1 . 0 5 7 2 0  
- 1 . 0 9 7 0 4  
- 1 . 1 4 0 3 6  
- 1 . 1 8 3 9 1  
- 1 . 2 2 9 4 3  
- 1 . 2 7 6 6 7  
- 1 . 3 2 5 7 0  
- 1 . 3 7 6 5 5  
- 1 . 4 2 9 2 8  
- 1 . 4 8 3 9 4  
- 1 . 5 4 0 5 7  
- 1 . 3 9 9 2 2  
- 1 . 2 5 9 8 5  
- 1 . 1 2 2 4 0  
- 0 . 9 8 6 8 3  
- 0 . 8 5 3 0 9  
- 0 . 7 2 1 1 2  
- 0 . 5 9 0 8 1  
- 0 . 1 6 2 2 9  
- 0 . 3 3 5 3 2  
- 0 . 2 0 9 9 1  
- 0 . 0 8 6 0 2  
0 . 0 3 6 4 3  
0 . 1 5 7 4 8  
0 . 2 7 7 1 9  
0 . 3 9 5 6 1  
0 . 5 1 2 8 0  
0 . 6 2 8 0 1  
0 . 1 4 3 7 0  
0 . 8 5 1 5 3  
0 . 9 7 0 3 5  
1 . 0 8 2 2 1  
1.1931R 
1.30331 
1 . 4 1 2 6 6  
1 . 3 7 1 9 9  
1 . 3 3 2 0 5  
1 . 2 9 2 8 5  
1 , 2 5 4 4 0  
1 . 2 1 6 7 2  
1 . 1 7 9 8 0  
1 . 1 4 3 6 7  
1 . 1 0 8 3 1  
1 . 0 7 3 1 5  
1 . 0 3 9 9 8  
1 . 0 0 7 0 1  
0 . 9 7 4 8 4  
0 . 9 4 3 4 6  
0.91288 
0 . 8 8 3 0 9  
0 . 8 5 4 0 9  
0 . 8 2 5 8 8  
0 . 7 9 8 4 4  
0 . 7 7 1 7 8  
0 . 7 4 5 8 9  
0 . 7 2 0 7 5  
0 . 6 9 6 3 6  
0 . 6 7 2 7 0  
0 . 6 4 9 1 7  
0 . 6 2 7 5 6  
0 . 6 0 6 0 4  
0.54 
- 1 . 0 4 5 5 9  
- 1 . 0 8 5 2 9  
- 1 . 1 2 6 5 2  
- 1 . 1 6 9 3 2  
- 1 . 2 1 3 7 3  
- 1 . 2 5 9 0 2  
- 1 . 3 0 7 6 1  
. 1 . 3 5 7 1 7  
- 1  - 4 0 8 5 4  
- 1 - 4 6 1 7 7  
- 1 . 5 1 6 9 1  
- 1 . 3  7 3 9 8  
- 1 . 2 3 2 9 7  
- 1 . 0 9 3 8 1  
- 0 . 9 5 6 4 8  
- 0 . 8 2 0 9 1  
- 0 . 6 8 1 0 6  
. 0 . 5 5 4 8 9  
-0.42434 
- 0 . 2 9 5 3 6  
- 0 . 1 6 7 9 1  
- 0 . 0 4 1 9 4  
0 . 0 8 2 6 1  
0 . 2 0 5 7 9  
0 , 3 2 7 6 5  
0 . 4 4 8 2 3  
0 . 5 6 7 6 0  
0 . 6 8 5 8 1  
0 . 8 0 2 9 0  
0 . 9 1 8 9 4  
1 . 0 3 3 9 6  
1.14804 
1 . 2 6 1 2 2  
1 . 3 7 3 5 5  
1 . 3 3 5 7 ~  
1 . 2 9 8 6 2  
1 . 2 6 2 0 9  
1 . 2 2 6 2 0  
1 . 1 9 0 9 5  
1 . 1 5 6 3 7  
1 . 1 2 2 4 6  
1 . 0 8 9 2 2  
1 . 0 5 6 6 7  
1 . 0 2 4 8 0  
0 . 9 9 3 6 4  
0 . 9 6 3  1 7  
0 . 9 3 3 4 0  
0 . 9 0 4 3 4  
0 . 8 7 5 9 8  
0 . 8 4 8 3 2  
0 . 8 2 1 3 6  
0 . 7 9 5 0 9  
0 . 1 6 9 5 2  
0 . 1 4 4 6 4  
0 . 7 2 0 4 5  
0 . 6 9 6 9 2  
0 . 6 1 4 0 7  
0 . 6 5 1 8 8  
0 . 6 3 0 3 4  
0 . 6 0 9 4 5  
0 . 5 8 9 1 8  
0 . 5 6  
- 1 . 0 3 1 4 7  
- 1 . 0 7 0 1 8  
- 1 . 1 1 0 3 7  
- 1 . 1 5 2 0 7  
- 1 . 1 9 5 3 4  
- 1 . 2 4 0 2 2  
- 1 . 2 8 6 7 5  - 1 . 3  3499 
-1 .38498 
- 1 . 4 3 6 7 7  
- 1 . 4 9 0 4 0  
-1.34590 
- 1 . 2 0 3 2 4  
- 1 . 0 6 2 3 9  
- 0 . 9 2 3 3 0  
- 0 . 7 8 5 9 3  
- 0 . 6 5 0 2 1  
- 0 . 5 1 6 1 7  
- 0 . 3 8 3 7 0  
- 0 . 2  5 2  7 6  
- 0 . 1 2 3 3 2  
0 . 0 0 4 6 8  
0 . 1 3 1 2 7  
0 . 2 5 6 5 1  
0 . 3 8 0 4 5  
0 .50313 
0 . 6 2 4 6 1  
0 . 7 4 4 9 3  
0 . 8 6 4 1 5  
0 . 9 8 2 3 1  
1 . 0 9 9 4 6  
1 . 2  1 5 6 7  
1 . 3 3 0 9 7  
1 . 2 9 6 0 8  
1 . 2 6 1 7 0  
1 . 2 2 7 8 3  
1 . 1 9 4 5 0  
1 . 1 6 1 7 1  
1 . 1 2 9 4 7  
1 . 0 9 7 8 0  
1 . 0 6 6 7 1  
1 . 0 3 6 2 0  
1 . 0 0 6 2 9  
0 . 9 7 6 9 7  
0 . 9 4 8 2 6  
0.92015 
0 ; 8 9 2 6 6  
0 . 8 6 5 7 9  
0 . 8 3 9 5 3  
0 . 0 1 3 8 9  
0 . 7 8 8 8 6  
0 . 7 6 4 4 6  
0 . 7 4 0 6 6  
0 . 7 1 7 4 8  
0 . 6 9 4 9  I 
0 . 6 5 1 5 6  7 2 9 3
0 . 6 3 0 7 7  
0 . 6 1 0 5 7  
0 .59095 
0 . 5 7 1 8 9  
-~ 
0 . 5 8  
- 1.0 1 4 9 4  
- 1  - 0 5 2 6 1  
- 1 . 0 9 1 7 0  
- 1 . 1 3 2 2 6  
- 1 . 1 7 4 3 4  
- 1 . 2 1 7 9 8  
-1.26322 
- 1 . 3 1 0 1 1  
- 1 . 3 5 8 6 9  
- 1 . 4 0 9 0 1  
- 1 . 4 6 1  12 
-1 .31504 
- 1  . I 7 0 7 5  
- 1 . 0 2 8 2 1  
- 0 . 8 8 7 3 8  
- 0 . 7 4 8 2 3  
- 0 . 6 1 0 7 1  
- 0 . 4 7 4 7 9  
- 0 . 3 4 3 4 2  
- 0 . 2 0 1 5 6  
- 0 . 0 7 6 1 8  
0 . 0 5 3 7 9  
0 . 1 8 2 3 7  
0 . 3 0 9 6 2  
0 . 4 3 5 5 8  
0 . 5 6 0 2 9  
0 . 6 8 3 8 1  
0 . 8 0 6 1 7  
0 . 9 2 7 4 4  
1 . 0 4 7 6 5  
1 . 1 6 6 8 5  
1 . 2 8 5 1 0  
1 . 2 5 3 0 8  
1 . 2 2 1 4 7  
1 . 1 9 0 2 7  
1 . 1 5 9 5 0  
1 . 1 2 9 1 7  
1 . 0 9 9 3 0  
1 . 0 6 9 8 9  
1 . 0 4 0 9 7  
1 . 0 1 2 5 4  
i.9ilbo 
0 . 9 5 7 1 7  
0 . 9 3 0 2 6  
0 . 9 0 3 8 6  
0 . 8 7 7 9 9  
0 . 0 5 2 6 6  
0 . 8 2 7 8 6  
0 . 8 0 3 5 9  
0 . 7 7 9 8 7  
0 . 7 5 6 6 8  
0 . 7 3 4 0 4  
0 . 7 1 1 9 4  6 9 0 3 8
0 . 6 6 9 3 6  
0 . 6 4 8 8 7  
0 . 6 2 8 9 1  
0 . 6 0 9 4 7  
0 . 5 9 0 5 6  
0 . 5 7 2 1 6  
0 . 5 5 6 2 0  
0 . 6 0  
- 0 . 9 9 6 0 8  
- 1 . 0 3 2 6 5  
- 1 . 0 7 0 6 1  
-1- 1 0 9 9 8  
- 1 . 1 5 0 8 2  
- 1 . 1 9 3 1 8  
- 1 . 2 3 7 0 9  
- 1 . 2 8 2 6 0  
- 1 . 3 2 9 1 5  
- 1 . 3 7 8 5 9  
- 1 . 4 2 9 1 6  
- 1 . 2 8 1 4 9  
- 1 . 1 3 5 5 5  
- 0 . 9 9 1 3 3  
- 0 . 8 4 0 7 1  
- 0 . 1 0 7 8 5  
- 0 . 5 6 8 5 4  
- 0 . 4 3 0 1 8  
- 0 . 2 9 4 5 5  1 5 9 8 1
- 0 . 0 2 6 5 2  
0 . 1 0 5 3 7  
0 . 2 3 5 8 9  
0 . 3 6 5 0 9  
0 . 4 9 3 0 1  
0 . 6 1 9 7 0  
0 . 7 4 5 1 9  
0 . 8 6 9 5 3  
0 . 9 9 2 7 8  
1 . 1 1 4 9 7  
1 . 2 3 6 1 5  
1 . 2 0 6 9 8  
1 . 1 7 8 1 3  
1 . 1 4 9 5 9  
1 . 1 2 1 3 8  
1 . 0 9 3 5 3  
1 . 0 6 6 0 3  
1.03891 
1 . 0 1 2 1 7  
0 . 9 8 5 8 4  
0 . 9 5 9 9 1  
0 . 9 3 4 4 0  
0 . 9 0 9 3 2  
0 . 8 8 4 6 8  
0 . 8 6 0 4 7  
0 . 8 3 6 7 2  
0 . 8 1 3 4 3  
0 . 7 9 0 5 9  
0 . 7 6 8 2 2  
0 . 7 4 6 3 2  
0 . 7 2 4 8 8  
0.703Y2 
0 . 6 8 3 4 4  
0 . 6 6 3 4 2  
0 .64388 
0 . 6 2 4 8 1  
0 . 6 0 6 2 1  
0 . 5 8 8 0 1  
0.5704C 
0 . 5 5 3 1 f  




TASLE 11. - Cont lnaed .  DlE'ENSIONLE3S RADIAL MAGNETIC FIELD OF SOLID FINITE CONE, 10 BJwJL, FOR FIELD POINT INCREMENTS OF 0.02 
( e )  Con t inued .  Half cone angle ,  60.0. 
Dimen- 
s i o n l e s s  






































































































































































































































































































































































































































































































































































































































































































































































TABLE 11. - Concluded. DIMENSIOhiESS RADIAL MAGNETIC PLELD OP SOLID S I N I T E  CONC, 10 Bp/b.X, F0li HIELD POINT INCHEDlENTi OF 0.02 



































0 . 4 4 0 1 0  



















































0 . 3 5 3 0 4  























0 . 3 7 4 7 7  























0.20 I E: 
0.30 I 0.32 
0 . 3 4  
0.36 I 0.38 
0.40 
0.42 1 0.44 
0.46 





































































































































































0 . 1 4 4 3 1  
0.30360 







































0 . 3 4 7 3 4  
0.34092 
0.33453 
0- 3201 7 
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3 :  on1e.;:; 
l x . a l  
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0.01 32 1 

































































































































































































































































































































































































































































































0.002 1 5  
0.00195 
0.00 L 70 
































































































































































































. i o n l e s s  
axial 































































Con t inued .  DIMENSLONLESS AXIAL kAGNETIC FZELD OF ::OL:D PI:;ITE CONE, 10 Yz/bJL,  FOR FIELD POINT INCREMENTS OF 0.05 
( a )  Continued.  Iialf cone a n g l e .  15.0 




























































































































1 . 1 0  
0.00406 
0.00455 































































































































































































































































































































0 . 0 1 0 4 4  
0.01172 
0.01300 
0 . 0 1 4 4 4  
0.01563 
0.01636 















































































































0 . 0 0 4 3 8  
0.00487 
0.00544 































































































0 . 0 0 0 4 0  




0 . 0 0 5 8 4  
0.00530 
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0.00561 






























































































































































































































































































































































































































































































































































































TABLE 111. - Continued.  DIMENSIONLESS A X I A L  PIACNETIC FIELD OF SOLID FIIIITS CONE, 10 ~ J V J L ,  FOR F I E L D  POlNT I ~ I C X E ~ ~ E I J T S  OF 0.05 
Dimen- 
: i o n l e s s  
a x i a l  















































1 -25  
1 -30  














( b )  Half cone a n g l e ,  2 2 . 5 .  
0 
0- 0 1720 
0.01952 
















































































1 - 4980 1 
2.02115 
2.27007 





































































































0.0 I701  




























































Dimens ion le s s  r a d i u s ,  p 
























































































































































































































































































1 . i~a1 .e  
0.49177 
0.32746 
0 . 1 5 3 4 0  
0.14945 
0.14137 






















































































































































TALLX 111. - Cont inued .  DIMEN.3IONIXS.S &XIAL MAGNETIC FLELD O F  SOLID F I N L T E  CONE, 10 Bz/vJL7 FOR FIELD POINT INCREMENTS OF 0.05 
















































1. L O  
1.15 
1.20 

























































































































































































































































































































































































































































































































































































































































































































TABLE 111. - Continued.  DIi"lENSi0NLESS A X I A L  IAGlIETlC FlELD OF SOLID FINLTE CONE, 10 B z / d L ,  FOR F i E L D  ?'CII!T lNCRE:.IENTS OF 0.05 
(b) Continued.  Half cone angle, 22.5. 
Dlrnen- 
i o n 1  ess 
a x l a l  























































































































































































































































































































Dimensionless  rad ius ,  







































































































0 . 0  1728 











































































































































































































































































































































Di" ,Cn-  
> l o ? l e b  
axial 




















































































0.05 123 -0.047 18 









































































































































































































































































































































































































































- 0 . 0  1322 




































































































































































TABLE 111. - Continued. DlX!lSiG?JLk;SS AXIAL MAGNETIC FIELI) OF AOLlD F j I J  LTiI CGIIX:, 13 E,/,JL, FOR SIELL) I'OIb!T IP:C!:ERP;NT; OF 0.0:. 
( e )  l!alf cone angle, 30.0 
Dlmen- 
sionless 



































0 -65  
0.70 






































































































0.321 66  




































































































































































































































































































































































































































0 . 0 1 3 3 3  


























































































































































































TABLE 11:. - Con?!n~lc '5 .  I?l!*XKL0iuZES~ AXIAL MAGNETIC FIELD OP SOLID FINlTE CONE,  10 B,/*JL, FOR FIELD POINT INCHEMENT.5 OF 0.05 
( e )  C o n t i n i e l .  Half cone angle, 3 0 . 0 .  
Dimen- I s i o n l e s s  





























































































































































































































































































































































































































































































































































































































































































































































TABLE 111. - Continued.  DIMENSIONLESS AXIAL MAGNETIC FIELD OF SOLID FINITE GONE, 1 0  9,/bJL, FOX FIELD POINT INC.SEMENTS OF 0.05 
( c )  Continued.  Half cone angle ,  30 .0 .  
Dlmep- 
sionless 
a x i a l  




























































































































0.0 102 1 






























































1 . 1 0  















































































































































































































































































































































































































































































































































































TARLE :~1. - C n n t  i r iued.  DIPIEN~IONLESS P.X1AL PlAGNETlC FlELD OF SOLID FLNiTI. CONE, 10 B_/vJL, FOR FIELD P O l N T  1NCREYXNTB OF 0.05 




















0.00 I 0.05 
0.10 


















































































0 . 0 1 1 7 1  
0.01148 
0.01115 


















































































































































































































































- 0 . 0 0 1 5 ~  



































































































































































































































































































































































































TABLE I I J .  - ContinueJ. ?)?“T?lSIONLESi AXIAL MALNETiC FIELLI OF 2 0 L t D  5 !tIT?E :L:JE, 10 ?L/,.ITIi, FOR FLELD !‘OLNT INCREPIENT3 01,’ 0.0: 
Dimen- 
;ionless 
































































( d )  tialf cone angle, 4 5 . 0 .  











































































































































































































































































































































































































































































































































































































































































































TAbLE 111. - Conrinucd.  DL~ECEMS10NLES.I, A X T M  ?WC?TETIC FIELD 01.' SOLID F I N l T E  CONE, 10 BZ/+JL, FOR FIELD POINT INCHEMENTS OF 0.05 





















































































































































































































































































































0.046 38  



























































































































































































































. O .  05210 
.0.02471 



































































0 . 0 4 5 5 8  51 0
0.05585 
















































































































































TABLE 111. - Cont inued .  DlMENSIONLESS AXIAL MAGNETIC FIELD OF SOLI3 FlNlTE CONE, 10 EI,/b,JL, FOR FIELD I’OINT 1NCREMENTS OF 0 . 0 5  

























































i i  o n l e s s  
a x i a l  




















































































































































































































































































































































































Dimens ion le s s  radius,  p 














































































































































-0. 00 I02 
-0.09259 
-0.10312 

































































































































































































































































































































































































































































































































































































































































































































































































































































-0.00405 3 0 
-0.00202 







































































D i m e n -  
i o n l e s s  
axial 


































































































































































































































































































































































































































































































































































































































































































































































































0. L O  
0.15 
0.20 















































































































































































































































0 . 3 4 8 5 0  
0.35255 
0.35574 













































































































































































0 . 1 0 8 4 4  








-0 .040 15 







































































































































































































































































- 0 . 0 4 0 5 4  
-0.03637 

















0 . 0 4 8 0 5  
0 .04831 
0 . 0 4 0 4 1  
104 
TABLE 711. - Cont inued .  DIICkkNSIONLESG A X l A L  iiA(iNET1C Fif:LU Oh’ SOLlD FlMlTE GC!JE, 1 0  Ez/,JL, FOR FIELD ! ‘ O I N T  INCREHENT; OF 0.0: 
( e )  Cont inued.  Half  cone anele,  60 .0 .  
Dircen- 
i o n l e s s  
a x i a l  






























































I. e 5  
1 . 0 0  
0.03091 
0-01507 























































































- 0 . 2 4 3 0 3  
-0.22180 






















































































































































































































































































0.0 162 6 
0.01751 
0.01862 
- 0 .  o 1992 








































































































































































































































































































-0.01 952 705 
-0 .01477 
-0.OI25f 










11: ' C ! , -  
n.::.1 
' 0 0  i 1 i Oli  















































































































































































-0 .O 1342 



















































































































































































































































































































































































































































































































































































TABLE iv. - I)l?~u3NSiOMLESS AXilAL KAGNETIC FIELD OF SOLID FINITE CCI’X, 10 B,/gJL, FOE FIELD P O I N T  1NCW:ENTS OF 0.02 
D h e n -  
l i o n l e s s  
axial 


























































































































































































































































Dimensionless rad lus ,  p 
0.06 






























































0 . 1 4 8 8 4  



















































































































































































































































































































































1.12253 ~ .-. 






























































































i i  o n l e s s  
axial 



























































































































































































































































































































































0 . 0 3 1 4 1  
0.02796 
0.02400 
Dimensionless ra.l'us, p 
0 . 2 6  0 . 2 6  -r- 





0.23417 I 0.10080 
0.02440 I 0.02407 























































































































































































































































0 . 3 8  
1.12469 
1.14330 
I .  16550 



























































































0 . 4 0 7 7 1  
0.36 135 



























TABLE I V .  . Continued. DIMENSIONLESS AXIAL MAGNETIC FIELD OF SOLID FINITE CONE, 10 BZ/~JL, FOR FIELD POINT INCREMENTS OF 0 . 0 2  
( a )  Continued. Half cone angle,  1 5 . 0 .  
Dimen- 





















































































































































































































































































































Dimensionless r a d i u s ,  p 










































































































































































































































































































































































































































































































































































































































































































































































Dimersionlesu r 'ariius, 
0 .68  
0.08270 














































































































































































































































































































































































































































D i a e n -  
; i o n l e s s  
a x i a l  


























































































































0- 01 619 
0-01523 
0. o 1 822 















































































- 0 . 0 1 3 3 3  
-0.10263 
-0.11585 






















































0 04 160 
0.02154 





























































































































































































































































































































































0.0 193 1 





















































































- 0 . 1 4 1 3 8  15304














-0 .DD874  


























































































































































































































































































































































































1 . 4 5 4 5 6  
1.38367 



































































































































































































































































































































































































































































































































































































































































Direr.sior.le;n radius, p 




























1 a 41325 
1.43077 

















































































































































































1.42305 .~ ~~~~ 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































si o n l e s s  




















































































































































































































































































































































































0 . 0 4 4 8 8  
0.04215 































































































































































































































































































































































0 . 0 4 4 8 7  
0.04653 


















i -  
li 
1 









































0. 6 0  
0.62 
0. 6 4  


































































0 .011Ll  



































































































































































































0 .04111 0.03953 
0 .04223 0 .04001 
0.04242 0.04035 














































































































































































0 . 0 3 4 6 3  
0 .03490 
0 .03491 








































-0 .0444 I 





























































































































-0 .01506 2166 
-0 .00904 
-0.00355 


























D i r n e n -  
;ionless 
axial 

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































T m L E  IV. - Continded. DIMENSIONLESS AXIAL MAGNETIC FIELD OF SOLID FINITE CONE, 10 Bz/uJL, F O R  FIELD POINT IIJCRSZEIJTS OF 0.02 
( e )  Continued. Half ccne angle,  30.0. 
Dimen- 
s i o n l e s s  
a x i a l  























































































































































































































































































































Dimensionless r a d i u s ,  



















































































































































































































































































































































































































































TAAI,E IV. - Cor.tir.;eJ. DICIENXONLESS AXIAL MAGNETIC FIELD OF SOLID FINITE CONE, 10 B,/+JL, FOR FIELD POINT INCREMENTS OF 0 . 0 2  
( c )  C o n t i n u e d .  Half cone a n g l e ,  30.0. 
L)ire?.- 
: i on le s s  
a x i a l  























































































































































































































































































































D l r n e n s i o i i l e s s  r a d i u s ,  


















































































































































































































































































































































































































































TABLE IV. - Continued. DIMENSIONLESS AXIAL MAGNETIC FIELD OF SOLID FINITE CONE, 10 B,/pJL, FOR FIELD POlNT INCREMENTS OF 0.02 

































































































0 .92  



































































0 -04419  





























































































































































































































































































































































































































































































































































































0.03710 0.05360 0.05127 0.04902 
121 
D ; ; , # E I ) -  
si onless 
ax ;a l  
















0 . 0 8  
0.10 
0.12 


























































4. 138bl  







































































































































































































































0 . 8 4 8 7 1  
0.76924 



























































































3 . 8 4 4 1 3  
3.82224 
3.79333 

































1 . 3 5 0 8 4  

































3 . 3 0 1 4 8  
3.22933 

























































3 . 2 7 4 3 8  











































































































































1 - 55054 












































































TABLE I V .  - C o n t l n u e d .  DIMENSIONLE;; AXIAL XAGNETlC FlELD OF SOLlD FINITE C O K ,  10 3,/,JL, FOK PlELD POINT INCilEi*,ENTj OF 0 .02  
( d )  C o n t i n u e d .  H a l f  cone anple. 42.0. 
Dimen- 
s i o n l e s s  
a x i a l  



























































































































































































0 .24  
1.09712 


























































































































D i n . e n s i  o n l e s s  rad ius ,  


























































































































































































































































0 . 3 6  


























































































































































































TA.3LE IV. - Cont inued .  DLMEN::IOWLESS A X I A L  MAGNETIC FIELD OF 30LlD FINITE CONE, 10 B,/KJL, FOR FIELD T O l N T  INCREMENTS OF 0 .02  
i d )  Cont inued .  H a l f  cone a n g l e .  4 5 . 0 .  
Diren- 
ior : less  
axial 
os:  t:an, 






































0 . 5 4  
0.56 
















































































































































































































DimensLonless radi ius, 















































































































































































































































































































































































































































































































TABLE IV.  - Continued. DIMENSIONLESS AXIAL XAGNETIC FIELD OF SOLID FINITE CONE, 10 B,/kJL, FOR FlELD POINT INCREMENTS OF 0.02 









































0 - 5 0  
0-52 




































































































































































































































































































































































































































































































































































































































































































































ll".- i h a d  I V .  - Continued. DIXE!!SIO?ILES2 AXIAL r,IAGEIETIC FIELi) OF SOLID FINITE CONE, 10 B,/kJL, FOR FlELD POINT 1NCREMENTS OF 0.02 
i) i IP en - 
s 1 on1 c i  s 
3x:i . l  

















































































































































-0.399 8 1 















































-0 .05550 -0.09052 
-0.07733 -0.11574 
-0.10090 -0.143Lb 
-0- 12602 -0.17256 
-0.15478 -0.20591 







































































































































































0 . 0 4 5 5 8  
0.04815 
0 . 0 5 0 4 5  
0.05249 
0.05cza 



























































































-0.2 I 1  59 
-0.19515 
-0.17938 
-n.16429 . . ~ 























































































































































































































TABLE I V .  - C o n t i n u e d .  DIMENSIONLESS AXIAL MAGNETIC FIELD OF SOLID FINLTE CONE, 10 a,/ l lJL, FOR FIELD POINT INCREMENTS OF 0.02 
( e )  Half  cone a n g l e ,  60 .0  
A 1.29783 
Dimen- 
i i o n 1  es s 
ax ia l  























































































































































6 . ~ 4 7 3  























































































































































































































































































































































































































1 . 5 5 3 1 4  




























































































































0 . 2 0  
1.96460 




























































TAYLE 1'1. - Cont inued .  DIMENSIONLESS AXIAL blAGNET1C FIELD OF SOLID FINITE CONE, 10 B,/wJL, FOR FIELD POINT INCREMENTS OF 0.02 
( e )  Contlnued. Half cone angle,  60 .0  
D1 ncn - 
5 1 on 1 fs s 
a x i a l  
2 0 s ;  t i o r ,  
- 0 . 2 0  
-0.18 
-0.16 
-0 .14  





- 0 . 0 2  
0.00 
0 . 0 2  








0 . 2 0  
0 . 2 2  
0 . 2 4  
0 . 2 6  











0 . 5 0  
0 . 5 2  
0 . 5 4  
0 . 5 6  
0 . 5 8  
0 . 6 0  
0 . 6 2  
0.64 
0.66 
0 . 6 8  
0 . 7 0  
0 . 7 2  
0 . 7 4  
0 . 7 6  
0 . 7 8  
0.80 
0 . 0 2  
0.04 
0.06 
0 . 0 8  
0.90 
0 . 9 2  
0.94 




1 . 9 6 4 6 0  
2 . 0 4  151 
2 - 1 2 1 7 1  
2 . 2 0 5 3 3  
2 . 2 9 2 4 +  
2 . 3 0 3 1  6 
2 . 4 7 7 5 3  
2 . 5 7 5 6 5  
2 . 6 7 7 5 5  
2 . 1 8 3 a i  
2 . 8 9 2 0 1  
3 . 0 0 0 4 2  
3 .10030 






3 . 5 0 6 1 6  
3 . 6 2 5 9 4  
3 .b5058 
3 , 6 8 4 2 0  
3 . 7 0 2 8 8  
3 . 7 1 4 7 5  
3 . 7 1 9 8 9  ~ .~ 
3 . 7 1 0 4 0  




































1 . 9 6 2 0 5  
2 . 0 3 7 7 8  
2 . 1 1 s 7 2  
2 . 1 9 6 7 4  
2 . 2 0 0 9 2  
2 . 3 6 0 3 0  
2 . 4 5 0 9 3  
2 . 5 5 2 8 5  
2 . 6 5 0 0 9  
2 . 7 5 0 6 4  
2 . 9 4 0 6 7  
3 . 0 2 4 9 0  
3 .10197 
3 . 1 7 1 9 0  
3 . 2 3 4 7 4  
3.29054 




3 . 4 6 6 2 9  
3.40133 
3 . 4 8 9 0 5  
3.49194 
3 . 4 0 7 6 8  
3 . c 7 7 1 5  
3 .46041 
3 . 4 3 7 5 4  
3.4086 I 
3 . 3 7 3 6 9  
3 . 3 3 2 0 2  
3 . 2 0 6 0 0  
3 . 2 3 3 5 0  
3 . 1 7 5 1  3 
3 . 1 1 1 0 2  
3 . 0 4 1 1 9  
2 . 9 6 5 6 9  
2 . 8 8 4 5 3  
2 . 7 9 7 7 4  
2 . 7 0 5 3 4  
2 . 6 0 7 3 4  
2 . 5 0 3 7 5  
2 . 3 9 4  5 8 
2 . 2 7 9 8 2  
2 . 1 5 9 4 7  
2 . 0 3 3 5 4  
1 . 9 0 2 0 0  
1 . 7 6 4 8 7  
1- 71 169 
1.65092 
1 . 6 0 6 6 9  
1.55510 
1 . 5 0 4 2 6  
1 . 4 5 4 2 7  
1 . 4 0 5 2 3  
1 . 3 5 7 2 1  
1 . 3 1 0 3 1  
1 . 2 6 4 5 8  
1 . 2 2 0 0 8  
2 . ~ 4 9 2 5  
0.24 
1 . 8 1 5 3 4  . ~ ~ . . ~  
1 . 0 8 2 6 2  
1 . 9 5 2 5 0  
2 . 0 2 5 0 5  
2 . 1 0 0 3 2  
2 . 1 7 8 3 6  
2 . 2 5 9 2 2  
2 . 3 4 2 9 2  
2 . 4 2 9 5 0  
2 . 5 1 8 9 6  
2 . 6 1 1 3 2  
2 .701  7 5  
2 . 1 0 5 4 3  
2 . 0 6 2 3 6  
2 . 9 3 2 5 7  
2 . 9 9 6 0 6  
3 . 0 5 2 8 0  
3 . 1 0 3 0 6  
3.14664 
3 . 1 0 3 6 8  
3 . 2 1 4 2 3  
3 . 2 3 8 3 6  
3 . 2 5 6 1 3  
3 . 2 6 7 6 0  
3 . 2 7 2 0 5  
3 . 2 7 1 9 2  
3 . 2 6 4 9 0  
3 . 2 5 1 0 5  
3 . 2 3 2 0 2  
3 . 2 0 7 8 9  
3 . 1 7 7 1 0  
3 .14052 
3 . 0 9 8 1 9  
3.05016 
2 . 9 9 6 4 8  
2 . 9 3 7 1 9  
2 . 8 7 2 3 3  
2.00193 
2 . 7 2 6 0 2  
2 . 6 4 4 6 3  
2 . 5 5 7 7 0  
2 . 4 6 5 5 0  
2 . 3 6 7 1 9  
2 . 2 6 4 6 7  
2 .15615 
2 . 0 4 2 2 4  
1 . 9 2 2 9 4  
I .  7 9 0 2 6  
1 . 6 6 8 1 9  
1 . 6 2 2 0 8  
1 . 5 7 6 1 0  
1 - 5 3 0 3 7  
1.48500 
1-44008 
1 . 3 9 5 7 0  
1.35196 
1.30894 
1 . 2 6 6 7 1  
1 . 2 2 5 3 4  
1 . 1 8 4 9 0  
1 . 1 4 5 4 3  
0 . 2 6  
1 . 7 3 8 5 8  
1 . 8 0 1 3 2  
1.06630 
1 .93380 
2 . 0 0 3 6 3  
2 . 0 7 5 9 0  
2 . 1 5 0 6 5  
2 . 2 2 7 9 1  
2 . 3 0 7 6 9  
2 . 3 9 0 0 0  
2 . 4 7 4 8 4  
2 . 5 5 7 7 6  
2 . 6 3 4 3 2  
2 . 7 0 4 5 1  
2 . 7 6 8 3 4  
2 . 8 2 5 8 2  
2 . 8 7 6 9 8  
2 . 9 2 1 0 6  
2 . 9 6 0 4 7  
2 . 9 9 2 0 6  
3.01909 
3 . 0 3 9 1 8  
3 . 0 5 3 2 1  
3 . 0 6 1 2 1  
3 . 0 6 3 2 4  
3 . 0 5 9 3 5  
3 . 0 4 9 6 1  
3.03406 
3 . 0 1 2 7 5  
2 . 9 0 5 7 5  
2 . 9 5 3 0 9  
2 . 9 1 4 0 3  
2 . 8 7 1 0 1  
2 . 8 2 1 6 0  
2 . 7 6 6 8 7  
2 . 7 0 6 6 2  
2 . 6 4 0 9 7  
2 . 5 6 9 9 6  
2 . 4 9 3 6 0  
2 . 4 1 1 9 3  
2 . 3 2 4 9 7  
2 . 2 3 2 7 4  
2 . 1 3 5 2 6  
2 . 0 3 2 5 4  
1 . 9 2 4 6 1  
1 - 8 1  146 
1 . 6 9 3 1 2  
1 . 5 6 9 5 9  
1 . 5 2 9 9 9  
1 . 4 9 0 3 1  
1.45065 
1.4LLOO 
1 . 3 7 1 7 4  
1 . 3 3 2 6 8  
I . 2 9 4 0 0  
1 . 2 5 5 7 7  
1 . 2  1007 
1 . 1 8 0 9 7  
I .  1 4 4 5 2  
1 . 1 0 0 7 8  
1 . 0 7 3 8 1  
Dlmensionless r a d l u s .  
0.28 
1.66098 
1 . 7 1 9 3 6  
1 . 7 7 9 8 0  
1 . 8 4 2 3 5  
1 . 9 0 7 0 2  
1 . 9 7 3 8 7  
2 . 0 4 2 9 0  
2 . 1 1 4 1 3  
2 - 1 8 7 5 9  
2 . 2 6 3 2 7  
2 . 3 4 1 1 8  
2 . 4 1 7 1 8  
2 . 4 8 7 1 4  
2 . 5 5 1 0 6  
2 . 6 0 8 9 4  
2 . 6 6 0 7 9  
2 . 7 0 6 6 4  
2 . 7 4 6 4 9  
2 . 7 8 0 3 9  
2 . 0 0 8 3 6  
2 . 8 3 0 4 3  
2 . 0 4 6 6 5  
2 . 8 5 7 0 5  
2 . 0 6 1 6 0  
2 . 8 6 0 5 0  
2 . 8 5 3 7 9  
2 . 0 4 1 3 7  
2 . 0 2 3 3 6  
2 . 7 9 9 7 9  
2 . 7 7 0 7 3  
2 . 7 3 6 2 0  
2 . 6 9 6 2 5  
2 . 6 5 0 9 3  
2 . 6 0 0 2 7  
2 . 5 4 4 3 0  
2 . 4 8 3 0 7  
2 . 4 1  6 6 0  
2 . 3 4 4 9 3  
2 . 2 6 8 0 0  
2 . 1 8 6 0 0  
2 . 0 9 8 9 6  
2 . 0 0 6 7 3  
1.90941 
1 . 8 0 7 0 3  
1 . 6 9 9 6 0  
1 .58714 
1 . 4 6 9 6 6  
1 .43610 
1 . 4 0 2 2 8  
1 . 3 6 8 2 7  
1 .33417  
1.30006 
1 . 2 6 6 0 4  
1 . 2 3 2 1 6  
1 . 1 9 8 5 2  
1 . 1 6 5 1 8  
1 . 1 3 2 2 1  
1 . 0 9 9 6 8  
1 . 0 6 7 6 2  
1 . 0 3 6 1 1  
1.00510 
0 . 3 0  
1 . 5 8 2 0 8  
1 . 6 3 7 0 8  
1 . 6 9 3 1 2  
1 .75102 
1 . 8 1 0 8 1  
1 . 8 7 2 5 3  .~ 
1 . 9 3 6 1 7  
2 . 0 0 1 7 7  
2 . 0 6 9 3 3  
2 . 1 3 0 8 4  
2 - 2 1 0 3 2  
2 . 2 7 9 9 0  
2 . 3 4 3 7 2  
2 . 4 0 1 7 9  
2 . 4 5 4 1 0  
2 . 5 0 0 6 6  
2 . 5 4 1 4 9  
2 . 5 7 6 6 0  
2 . 6 0 6 0 2  
2 . 6 2 9 7 6  
2 . 6 4 7 8 6  
2 . 6 6 0 3 5  
2 . 6 6 7 2 5  
2 . 6 6 8 6 1  
2 . 6 6 4 4 7  
2 . 6 5 4 0 5  
2 . 6 3 9 0 0  
2 . 6 1 9 3 6  
2 . 5 9 3 5 7  
2 . 5 6 2 4 5  
2 . 5 2 6 0 7  
2 . 4 8 4 4 4  
2 . 4 3 7 6 0  
2 . 3 8 5 6 0  
2 . 3 2 0 4 5  
2 . 2 6 6 2 1  
2 . 1 9 0 8 9  
2 . 1 2 6 5 2  
2 . 0 4 9 1 4  
1 . 9 6 6 7 6  
1 . 0 7 9 4 2  
1 . 7 0 7 1 3  
1 . 6 8 9 9 2  
1 . 5 0 7 0 0  
1.40080 
1 . 3 6 8 9 3  
1 . 3 4 0 9 9  
1 . 3 1 2 6 2  
1 . 2 8 3 9 0  
1 . 2 5 4 9 1  
1 . 2 2 5 7 5  
1 . 1 9 6 4 7  
1 . 1 6 1 1 7  
1 . 1 3 7 9 1  
1 . 1 0 8 7 5  
1 . 0 7 9 7 7  
1 . 0 5 1 0 3  
1 - 0 2 2 5 8  
0 . 9 9 4 4 7  
0 . 9 6 6 7 5  
0 . 9 3 9 4 7  
0.32 
1.50459 
1 . 5 5 4 7 8  
1.60660 
1.66008 
1 . 7 1 5 2 4  
1 . 7 7 2 1 0  
1 . 0 3 0 6 7  
1 . 8 9 0 9 7  
1 . 9 5 2 9 9  
2 . 0 1 6 7 5  
2 . 0 0 2 2 3  
2 . 1 4 5 8 3  
2 . 2 0 3 9 2  
2 . 2 5 6 5 1  
2 . 3 0 3 5 9  
2 . 3 4 5 1 7  
2 - 3 8  1 2 6  
2 . 4 1 1 8 7  
2 . 4 3 7 0 2  
2 . 4 5 6 7 3  
2 . 4 7 1 0 2  
2 . 4 7 9 9 2  
2 . 4 0 3 4 5  
2 . 4 8 1 6 5  
2 . 4 7 4 5 4  
2 . 4 6 2 1 6  
2 . 4 4 4 5 5  
2 . 4 2  1 7 2  
2 . 3 9 3 7 3  
2 . 3 6 0 5 9  
2 . 3 2 2 3 5  
2 . 2 7 9 0 4  
2 . 2 3 0 6 9  
2 . 1 7 7 3 3  
2 . 1 1 9 0 0  
2 . 0 5 5 7 2  
1 . 9 0 7 5 1  
1 . 9 1 4 4 2  
1 . 0 3 6 4 6  
1 . 7 5 3 6 7  
1 . 6 6 6 0 6  
1 . 5 7 3 6 5  
1.47640 
1 . 3 7 4 5 5  
1 . 2 6 7 9 0  
1 . 2 4 5 1 8  
1 . 2 2 1 0 9  
1 . 1 9 0 1 2  
1 . 1 7 3 9 3  
1.14941 
1 . 1 2 4 6 3  
1 . 0 9 9 6 5  
1 . 0 7 4 5 6  
1.04941 
1 . 0 2 4 2 7  
0.99919 
0 . 9 7 4 2 4  
0.94946 
0 . 9 2 4 9 0  
0.90061 
0 . 8 7 6 6 3  
0.34 
1 . 4 2 6 3 8  
1 . 4 7 2 7 2  
1 . 5 2 0 5  I 
1 . 5 6 9 7 7  
1 . 6 2 0 5 2  
1 - 6 7 2 7 0  .
1 . 7 2 6 5 5  
1 . 7 0 1 8 5  
1 . 0 3 8 6 8  
1 . 0 9 7 0 3  
1 . 9 5 6 9 1  
2 . 0 1 4 9 1  
2 . 0 6 7 6 2  
2 . 1 1 5 0 6  
2 . 1 5 7 2 1  
2 . 1 9 4 0 8  
2 . 2 2 5 6 7  
2 . 2 5 2 0 1  
2 . 2 7 3 0 9  
2 . 2 0 0 9 4  
2 . 2 9 9 5 0  
2 . 3 0 5 0 3  
2 . 3 0 5 3 1  
2 . 3 0 0 4 5  
2 . 2 9 0 4 7  
2 . 2 1 5 4 0  
2 . 2 5 5 2 7  
2 . 2 3 0 1 1  
2 . 1 9 9 9 5  
2 . 1 6 6 8 2  
2 . 1 2 4 1 5  
2 . 0 7 9 1 6  
2 . 0 2 9 9 0  
1 . 9 7 5 1 0  
1 . 9 1 5 6 3  
1 . 8 5 1 2 9  
1 . 7 8 2 1 0  
1 . 7 0 0 3 3  
1 . 6 2 9 7 6  
1 . 5 4 6 5 0  
1 . 4 5 0 5 7  
1 . 3 6 5 9 9  
1 . 2 6 0 7 9  
1 . 1 1 6 6 9  
1 . 1 4 9 1 3  
1 . 1 3 0 5 9  
1.11143 
1 . 0 9 1 7 5  
1 . 0 7 1 6 0  
1.05106 
1 . 0 3 0 1 9  
1.00906 
0 . 9 8 7 7 3  
0 . 9 6 6 2 6  
0 . 9 4 4 7 1  
0 . 9 2 3 1 4  
0 . 9 0 1 5 9  
0 . 8 8 0 1 2  
0 . 0 5 8 7 7  
0 . 8 3 7 5 0  
0 . 8 1 6 5 9  
0.36 
1 . 3 4 8 4 6  
1.39110 
1 . 4 3 5 0 4  
1 . 4 8 0 2 7  
1 . 5 2 6 0 3  
1 . 5 7 6 7 2  
1 . 6 2 3 9 4  
I . 6 7 + 5 1  
1 . 7 2 6 4 3  
1 . 7 7 9 7 0  
1 . 0 3 4 3 2  
1 . 0 8 7 0 6  
1 . 9 3 4 7 2  
1 . 9 7 7 3 0  
2 . 0 1 4 7 9  
2 . 0 4 7 1 9  
2 . 0 7 4 5 2  9 6 7 0
2 . 1 1 3 9 0  
2 . 1 2 6 1 5  
2 . 1 3 3 2 8  
2 . 1 3 5 4 1  
2 . 1 3 2 5 5  
2 . 1 2 4 7 2  
2 . 1 1 1 9 5  
2 . 0 9 4 2 6  
2 ; 0 7 1 6 8  
2 . 0 4 4 2 3  
2 . 0 1 1 9 4  
1 . 9 7 4 0 4  
1 . 9 3 2 9 5  
1 . 0 8 6 3 0  
1 . 0 3 4 9 2  
1 . 7 7 8 0 3  
1 . 7 1 0 0 7  
1 . 6 5 2 6 5  
1 . 5 8 2 6 1  
1 . 5 0 7 9 7  
1 . 4 2 8 7 5  
1 . 3 4 4 9 8  
1 . 2 5 6 6 0  
1 . 1 6 3 0 7  
1 . 0 6 6 5 0  
1 . 0 5 3 2 5  
1 .03914 
1 . 0 2 4 3 1  
1 . 0 0 8 8 5  
0 . 9 9 2 8 1  
0 . 9 7 6 2 7  
0 . 9 5 9 2 0  
0 . 9 4  1 9  I 
0 . 9 2 4 2 1  
0 . 9 0 6 2 6  
0.08010 
0 . 8 6 9 7 0  
0 . 8 5 1 3 6  
0 . 0 3 2 0 8  
0.81440 
0 . 7 9 5 9 4  
0 . 7 7 7 5 6  
0 . 7 5 9 2 9  
~~ 
0.38 
1 . 2 7 1 0 5  
1 . 3 1 0 1 4  
1 . 3 5 0 3 7  
1 . 3 9 1 7 6  
1 . 4 3 4 3 1  
1 . 4 7 8 0 4  
1 . 5 2 2 9 5  
1 . 5 6 9 0 4  
1 . 6 1 6 3 2  
1 . 6 6 4 7 9  
1 . 7 1 4 4 4  
1 . 7 6 2 2 4  
1 . 0 0 5 1 2  
L .8k3 LO 
1 . 8 7 6 1 0  
1 . 9 0 4 3 4  
1 . 9 2 7 6 1  
1 . 9 4 5 9 8  
1 . 9 5 9 1 7  
1.96010 
I .97 1 0 6  
1 . 9 7 0 7 9  
1 . 9 6 4 8 9  
1 . 9 5 4 1 9  
1 . 9 3 0 7 1  
1 . 9 1 8 4 7  
I .  8 9 3 4 9  
1 . 8 6 3 8 0  
1 . 8 2 9 4 2  
1 . 7 9 0 3 7  
1 . 7 4 6 6 8  
1 . 6 9 0 3 0  
1.64549 
1 . 5 8 8 0 3  
1 . 5 2 6 0 4  
1.45953 
I .  3 0 0 5 3  
1 . 3 1 3 0 7  
1 . 2 3 3 1 6  
1.14884 
1.060 12 
0 . 9 6 7 0 4  
0 . 9 5 7 9 2  
0 . 9 4 7 9 4  
0 . 9 3 7 1 7  
0 . 9 2 5 6 6  
0 . 9 1 3 4 9  
0 . 9 0 0 7 1  
0 . 0 0 7 3 8  
0 . 8 7 3 5 7  
0.85933 
0 . 8 4 4 7 3  0 2 9 0 0  
0 . 8 1 4 6 1  
0 . 7 9 9 2 0  
0 . 7 8 3 6 2  
0 . 7 6 7 9 1  
0 . 7 5 2 1 3  
0 . 7 3 6 3 0  
0 . 7 2 0 4 7  
0 . 7 0 4 6 7  
0.40 
1.19431 
1 . 2 2 9 9 9  
1 . 2 6 6 6 8  
1.30430 
I .  3431 1 
1 . 3 0 2 8 7  
1 . 4 2 3 6 7  
1 .4655 I 
1 . 5 3 0 3 9  
1 . 5 5 2 3 1  
1 . 5 9 7 2 8  
1 . 6 4 0 3 9  
1 . 6 7 8 7 6  
1 . 7 1 2 3 8  
1 . 7 6 1 2 5  
1 . 7 6 5 3 8  
1 . 7 0 4 7 7  
1 . 7 9 9 4 3  
1 . 0 0 9 3 6  
1 . 8 1 4 5 0  
1.01510 
1.81094 
I .  0 0 2  11 
1 . 7 0 8 6 2  
1 . 7 7 0 5 1  
1 . 7 4 7 7 8  
1 . 7 2 0 4 6  
1 . 6 0 8 5 7  
1 . 6 5 2 1 3  
1 . 6 1 1 1 6  
1 . 5 6 5 7 0  
1 . 5 1 5 7 5  
1 . 4 6 1 3 5  
1 . 4 0 2 5 2  
1 . 3 3 9 2 9  
1 . 2 7 1 6 7  
1 . 1 9 9 6 9  
1 . 1 2 3 3 8  
1 . 0 4 2 7 5  
0 . 9 5 7 0 4  
0 . 8 6 8 6 6  
0 . 0 6 3 4 7  
0 . 0 5 7 3 5  
0 . 0 5 0 3 6  
0 . 8 4 2 5 7  
0 . 8 3 4 0 2  
0 . 0 2 4 7 8  
0 . 0 1 4 9 2  
0 . 0 0 4 4 7  
0 . 7 9 3 5 1  
0 . 7 0 2 0 4  
0 . 7 7 0 2 4  
0 . 7 5 0 0 4  
0 . 7 4 5 5 2  
0 . 7 3 2 7 3  
0 . 7 1 9 7 1  
0 . 7 0 6 5 1  
0.69311 
0 . 6 7 9 7 ;  
0 . 6 6 6 2 1  
0 . 6 5 2 6 6  
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TABLE I V .  - Continued.  DIMENSIONLESS AXIAL MAGNETIC FIELD OF SOLID FINITE CONE, 10 B,/wJL, FOR FIELD POINT INCREMENTS OF 0.02 
Dimen 
si onless 
a x i a l  






























































( e )  Cont inued .  Ha l f  cone  ang le ,  60 .0 .  





















































































































































































































































































































































































0 .52  





























































0 .54  



































































































































































































































































































































































































































































0 . 3 1 1 2 1  

























































































































































































0.141 L I 
0.13475 
0.12191 





















































0 . 1 1 7 4 4  
0.12092 



















- 0 . 1 8 6 7 4  
-0.22759 
-0.27173 























































. 0 . 1 3 4 8 8  
.O.l6492 
.0.19836 
. 0 . 2 3 5 1 1  
.0.21530 
.o. 31 871 
.0.36536 











- 0 . 2 1 0 L 3  
-0.19030 


























0 . 7 ~  
0.02300 


























































































































TABLE 1V. - Concluded. 3Lh!EN.j10!4LESS AXIAL KAGNETIC FIELD OF SOLiD F l N l T Z  CONE, 10 3,/vJL, FOX FIELD I O t N T  INC8I3IENTS OF 0.02 
Dimen- 
s i o n l e s s  
axial 
























































































































































































































































































































Dimensionless  r a d i u s ,  

































































































































































































- 0 . 3 3 0 4 1  
-0.36166 
-0.39584 
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